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Miitwr i>eUu(fcioii is mm «f th« noat «li(C&iiii0 pMblan 
oC tiMi pxvawit 4ey iiofii imd i t i* c^unt tcuiMi l» th* li«i(viX|r 
poptOatcd Mid xttlativ^iy 9mm eot8i«Kl«a iikii JMItt* !rli« 
populAticm h«» 91mm At aecAlttnitiiig jnit»«, liiaat«ri«s 
and eonmunititt* hami miatlpli^d «»< «I^MI4M« 
Mith th« jnipid iRdiastjrlAXiMtioii In Xtudiai during th* 
X««t 3$ Tfmxm or •»« iMny ucifomftabl« pxolbiwNi h«v» «rie«ii 
diM to mntx gxxmSn^ and «fv«jr v«fyinf| pell«Ai«W* Vimgm ms9 
<«ctUl««jr0 and p««ti«id«0 In a^rictatiiMt %|i« totmiiiig of 
i«Niii fiNil« in lMil«vii« funMiewif vtliielM and ethar pomr 
drivsn iHiit»# tha dlaehaf^t oC «h*iticttl» and v»di(Mietive 
•ubstaneas in tha f91111 of aftluwit in pood* i«kM« jrivftir»» 
•ad •««• Th«a» poiXittaats mfmvely «ffact and in torn inatano** 
to tha iKtant «i£ itK«i>aXil»i« dana^ aa to asM* ia|^ «Kftant natwral 
anviaaoniaantai eyelaa itaintriiiinv ant' •ao&^gieal. I>«line*« 
Zn ifi^ia the main pntoitnt ia an alttaaiiitf inacaaa* «»f 
noKioua paiXutanta in t)ia aCf inanta tt<om tha indu^tvial 
taiita into faeaiiring Mitaia* Xnduatariai affXuaatta ooiitalii 
poXXiftanta canain^ tnm coemm natala aueh aa ooppa i^ ainct 
aiangfanaae, iron* nif^ oX* ate* to vatft nataXa a«9» H0« ¥l« 
ate* iion a chamieaX f aetoKyi phoiiilioroaar auXphiir^  aitxiagaR# 
•nd tiaiospn eoapwSaOB, t»m m f •tti4i»«jt or m pintitic f actozy or 
only cuibstaiieoa eontaliiiiig otfani iphoiphoiioiMi pl«lit» os««M*«ti3|^ iar 
or lqrasoe«jcl»oB iron oi l rof ioorio* or tiMi rtAioootivo #iMli*ryo 
for tlHi mieloMr poMir roootiono* flio 1100 of pottieidoe ana 
f ort i l i son iMiy rosiilt in tlio pollution off muef «eo runoCf iiator 
#r tho oorlchMtnt oC «urf«eo or 9ioiintf««»tor »vppXim9 K I ^ 
KitTftio boootioo of tho hoinnr vmm of aitrogiaom fortilioors. 
vtw polltitointi roforsoA abovo in foot rvproaont • KUmtto 
eractlon oC tho toital ^UMiieol vootor* off tho pollutioii* Tho 
prvooneo off tho pollitianto MOT OHM^O oolooool protolwio 
xooultiag la tho otiiiniiaMiiit off mmxism and litinaa llffo* ainco 
tho Major portion off uotor u»o ffor potiAil* and hou«^iold puzpoooi 
in tho procoaaod %nitor iioa tho rlvor until and imlooo sono 
%o«lal Hothods boln9 odtptod# tho rMMval of ooao haaardoiao 
oontaRlnatlon lo not poo«ll>lo« Vho dlaeharvi off offffluont «ay 
nlao roatat la tho wirlehsiant off aurffaoo and ffround wator with 
tho pallutaato dipondlng ii^ on tho natuzo off tho ooll ond tiio 
goology off tho toglan* 
^ o ilorth^iiaatoxn raflon off Q.P» ramsfhly oictondlng 
ffstti Oolhl to AilMun»pur 1» ono off tho noot ffaot davoloplng 
IndttOtrlol rofilono off Zadla« iodldaa anlhl thla vast o9xo» 
induatlnl bolt lael«ada« eltloo and toMiiot ahaoliA>ad# Modlnagar* 
Mioxut* Nkwafffamagar* iaharaapur* •iiland«liahr# Mith«r»# Asro# 
or in tha irl«iaity oi tiiTMli DMrnia «iid Oaa^i, fhd n^ioii i s 
«i«o h i ^ y agvimiltiuMlly pvoOmsti'm dad a«itoiy popiilctodU 
A tridtt v«ri*ty of iii#i«iuri«i hmm immlopm^ Aurlng the eetttt* ef 
JLuit liMWity ytNim naming ItxoRi iQ^ sHMMtlA polyiiwmy iMMivy 
^MMlttiitff «»t«i fomiburiM to ffMiU ooiio inAiattloo* fh«wi 
ho* Itooit «& iacivauiiiifl poUtttlmt lit tlio vtroni f ivving in tho 
vlviisity of «ii« |jtdaotJd«l tasito tfuo to ^hm diotiliotgii «i 
offliamtOii 3)io pi&ltttioB pfitiiJUMi lui« fiixthor 098iriiwt4 by tho 
AiOGliftigK of ^ui tf»tor fron tti* otifoir* oiut MOI^OMMMI foetorioo* 
p9ipmt tUliM and tfiotiUoiriot nbundMitly foiaiid in tho osoo* 
flM total —oijnt of if»to« on tho ooxth i s ti>«iit l*3S 
I^Hlion Kn '<I«S x 10^ ^ giiloMi) ovojr Vf pmecm^ of thit onoiait 
io found in oiurth*o oeo«Ro« and Idia oijrth^i fxoali mtor total* 
only al>out Sf wUtlion Hr* V^ DIJUI # I iriiowl tho loeation of 
tho woxid witojr «• oatiMatod hy tho Qi8« Ooologioal iiixvoy* 
ioxfaeo watnir in otfoaitt owiinita to o ifo«y t i i^ poitiin of 
tho totaif daii^ito ita iapoartaneo to aaaSiind* aacth i«o«» vntoir 
ilnda holoif ^to oairth^ 'a Muefaoa«. 
HaaoittUy vator nUl poieolato doim into tho giotaiA* 
iana iioiatiiini ia pxoaant i» tha aoil« Aaar anoitf^  to tha auxf oca 
to ho loaehod hy plant «oota« Additional mtojr tmfmA tho soait 
i 
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is eaiiad VttdoiiK %mtmw ^Midh i» va%«jr that is dMttandiaf 
t|»«u#i « i wiMitiUBitad jntfiQii unAix' th« infiiitfio* oi f t w i t f • 
•slow A isfirsi imoiMi as vstar taiiis# tiMi 9ii^«kl is satiurstsd witk 
«»tsir« This 9g<mmA ustsir is esfMtftiis oi fioiflfig in s f wrtiisn 
slji i lsr to ths f ioif of maetmtm watsr im 9txmm»» Itiaii th« watsr 
tabis intaesaets tha JUad «txf sea ixaa watair w i i i toa iisasaiit 
illova tha gstMttd as riirar «ata«« iidias or stajrshai, U^ta pmmmicm 
of tepattiadbXa sseH sat a ioMair l l n i t to ttia di^th of 9xouiia 
uatar* ai^iouih ^laxa «ay IMI inoia ggmm^ «atat at avwi gsaatar 
dipths lA oDiair pamai^la xagions* 
tlia aartii'*a tfatax* is In oaostant oixculatian tliso^ii^' tlia 
I%rd»si09ie oyoXa imroiiriiig irapoiratioRt |^«ael|?itatioiti pomoiatioii 
mA jniniii* Yha total SMOUiits oC pxaoipitatioii and afapomticn 
aia in baianca an a imiid wiAs basis* l i t l i tha oeoana aviipocatiBf 
mxra watar ^an thajf «aoaiva In pcael^pitation and tha eontiaants 
xooaivinf itoza in pjeael|»itatioii than thagf avspoiatas* ffinca tha 
ooaan watair Imml l» not i^ hangJUtg notieaikiiy* tha tfif faianea 
is itada up hy xivar and fpieound wataiF f ion into tlw ooaaiui* 
Ifata tha liatajr polliitants hanra haan ciassiliad into 
a i0 i t eatagoiriasi* 
eaxtoanaoaouo oiganie sMitaidaio that ean ba oKidisad by adi0soH»c9attisii 
6 
tii eiu!l»«ii»#41aBcii» and ii»t«t* h mmmoa WMuniiwMit «f tlil* tyi»» 
lie i^llu^ion invol.v«i th» iMWiit of w^*eiilar me^gmk mmix&d 
io ^memifiom thm mmtmitiml lAmmi^k m^wdbic biAGftiMiefti iietioii* 
thtt upMrinl Siw^uHiiesl msjtV^ ^mmmA Cl»o«i)#) t««t t«)iM £iv« 
Iki3rv of in 0Kidcti«iM MIMHA Ii^ « «iiioiiiit t i dl«Gluisg» JU xi»i«tiir«ly 
•liiier« ft irirfti' wiU not 1M«QM» badly p«lliit«db baOAUM biblogic^ 
0»gfMd«tieii wliX coon xmnmm Mtst ^ tli« trnt^ xst hoimwt •tjrang 
Hgricultiiiro eon Jload to tho daplotioii Of tho doaerlbod mygm 
In tho Mittt* ^iaptio* eonditioiis mm Oftid to bo p«o»oiit whan 
tlio diooolvod oii^ irf*n tmml i s voxy ioif« Violi ond otbOff fqEWtlo 
l i fo z o ^ x o dissolTo fiKygm for oiunriviif md th* diMolvod 
msyg»>n |D*0«) ioroi vKooii ftoaMJlly bo «t ioMt S iifl^# hi#ior 
la eold ifotoir o^poeioliy in mmtip'j^mm- ifhioh soqitixoa ot ioaot 
t ma/l ot M^ ( i8^ tl« Qndir ooiobio ounAitiiio wliofi raff ieiant 
mssrgm i s pzoowit for tho dagiMotioo of oxvuiio Hitoyioi« 
oojiitoii boooMoo 0»2 <MMiwr boooMOo oidl^ iifttot phof^ boioiMi bwsiMioii 
jpluMipboto oBd aitzo^Mi boeooaa iMMiio atid nittotoo* Khon tho 
diasoiirod mergm im miMiMm^ coielioit mmi booona iMitliaaa* 
Hitxogan eeMpounda OMI booonia aiiiiioa# aui^hiir eaapomidi mm 
hmmm bgpdiOQMi aiil{»Hida i j»t%i» mgg odax* } and i^ io^piioious 
««ai>oitiMli oaa havo a wtxniar odar^ momt auch aaaaMbia 
danditiona* mti^fgm awy bo abtainod fifoH diaaoivad aitxataa 
and aulphataa« 
7 
lta|^«tioii« « ^ l ^ uMttmm ( and •vm ieiils } f iili «i4 •thfti' 
•i9i»li«s lir aff«e%iBg tAi«»« odir and ooulaRim* mid I»«««UM t h ^ 
Miy &««d to •emt miA •t i idp tlwt wmnime w&tmt unfit for xmxMitiQQii 
itio« Vli«y liiar A l^so eontftin inf•otloii sffBiita* 
Witt* wftlwr f n » iMtti«|pal.ii«i# •anitMntHHi* t«iaiiiig# 
Wid SJUltll^ ltSZtMg plUtt* ttfld iMMltS wmt b« MIURiM of iMMttOtitt 
m okhot «l<Bi»iiiiiKtMiig» daipilMA «i pmi^ing Oktrntmrn in MII 
Hid m|M»l.g| Ineiiidiii9 JUli!^ i%ocdt« 
Vtmm mx^ »mmxaX typot of lit»MBi infootiofw not o i l of 
iihiclt tadMMiooibio ^utoit^i notojr* Nuiy of tho diooMoo whoM 
«l^ idiBJUio xoeiurxontXr dselMito litMtii popialotiiiui mxm tvaiuwittod 
ligr wktmtm Umrnnw, eimSmwm and tys»ltoid hming l^iostaitt* 
itiio IdftBtif ieotion of pothogiw in notojr «iQ t^ixoo 
^itfidozdt tMNfo boon piopoMd for ^mxi,m» iiooo of irotor« IM^ 
ly);>ie«X iMKlMiiii aovol for food o^ i fom oxo ol>ottt IdOO/l&O Ml 
for 9ttaoxni xooxootlontti uoOff M>/100 Ml for prinMiry oontoet 
ooo loiflMiiilJigh and l /K^ Ml for 4xiti!kim ifotor» 
PXmt tiitcitBt Budtk t i Ai%]iegi» and photpltocoiui ctm 
•tlMilat* th* 9tmmi oi wiiMtie pi«iits# iiliieh intmei*m with 
wftt^ r tiMHi anA nhi^ lAt«ir Ihieay to pmAsts* i ^AM&tm^tMm 
otem and mM to th* 100 of tli« imtsi'* fttOMW «i9ftl gzowtli 
hirv* l»««a of pwrtieitljur «onott«ii» b«f«ii»« thoy iMd to loir 
a$MmaXwA OK3r§m ImfXt and «§»•%• tm«tiMmt |)X«l»;iiM i&t 
«unlieip«3lti)M md iii^tgtyi«s# In addltioifi to intoiforrlim 
ifitli Mmx»%ti,Qm,l ummm tlant imtxiiiit emmmn%x9^imm mm 
gtwixsliy oMpfoaaod In PPH ^f i#Bi||it «r Hmi^itiM pmtt Xityo* 
flltt oBXifilinMit Hi Mitttit l>y itutiriiBits i s f«f•xz»d t» 
a» outiDplilafttioii* ot#liioatien uaitiiiy liwi m& milrmem offoet 
(Ml fiili|ii9« Miaitii psMlAi^  eoid wKtmt fish to wain w«t«r f iili* 
Al.gBi girawtli vtcfiiiaM nany dif focMit mA^mmaismB» l$im 
C0^ # H* t« r«« Mf« i# G#« iritaniBSA hmemmmB and otiioxs* 
PiMMHialily* olininatioii «i ciiy «no of th* MMiitiftl mitiriMitff 
MQiiJid ppRNNnt. aXyai ^ppowtli* 
H»f^oitic qtffamifl ^^ l^Of^ oa f^-1 
9tio iawitio oc9«iiic 6li«Mietla inelitdo mutimfamtm in 
dtttfjefMits* IP»stieid»i« irariout initiatxial px^ a^ ieta# i»d 
tha daofliipoaitiiMa yuaiugta c^ othar ovgeAie c«M|>aiiiida* 9mm 
fld muNNi ooMpoimda ajMi kiiaMi to Iw taicic to fiih at vaiy 
Sow «aneaiitxatiooa aueli as I fpn i^ ionol* Muiy at* Mol.ogic«lly 
9 
4»9im4abi«# or mem ^mg3m$m& on&^ vmxy wlmflfm BmsBmrn May 
new eliMieaJl em^9m6» ««• iatmdiicMii mmdh. y*Mr# wi^liotit 
nuoti lai«d«4ig» of th»ix mitmctm on natttimil •eoaystMit i t 
i« aliwy* |p««sil»l« th»t inrit»Avibl« <!•«•§• ndglit e«itMa IMI£«JNI 
•eioi^iiits S W I U M i t * Xii«X9ifiie nintstJl* moA i^Mtie»l 
coi«>«itiids i«%Mei«iit ifith t|i« ittitablity oC nmtajr for 
ditnlcitig or tt idoatna iwo* 
A yiwiituwit flKai^^lo Is it^« ooQiarronco o< nsyeusy in 
w«toff» h nmiiHir oC iiiAi«tri«l proeosaos mles uao e€ Moveuty, 
MMM of liiich lueo otoalMoliy iiipomKl o£ In noatto «iMi«ior 
offlumito* mamtdbim boetotio la bottoM lotidB can ooinrort 
inoiQiuilc MUBciuey iu^o aotligrJl itwrmiiy (C8« ii0^)« lAiich eon 
bo coMMntrotod in iiiriag thlngi and coii load %» aaiemy 
peisoiiiiig. 
Oio petotttial. s»olliitafit ailooa la potcotouai diatllling^ 
ifhoxo brjtoo is diaehofiad olang ^ t h eruda o i l mioii iator i« 
puHlpod to tho aurfaeo* Xa iaid«eQotl|liit and gitif ooaat o i l 
f ioida« tho voiuna of briiM jpxodoiad ia t]ft»ieaUy thvaa tinaa 
tha voioMa of eroda o i l aaeorcxod* tho poUutioR tkat 
emild roault ia anroidad by jroiafooting tho brtao into imdact* 
gxouad atiota* JEn aano i»laooa« iiotabi|r« maii^nn and Calif oiiiio 
tha brinoa hairo provod valiitiblo aomeoa of lapoitaiit 
niiiorala and olanmita aoah «a bieoiiiiiio« iodino and aia9MHiiu«» 
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£9001 ^m Xmaa liy staiM and §%mA iiit«j»# f I « M ex«|^  3juiAi» 
ulapietaetttd £ox»st •oilii* «v««9ZftM6 | ^ « « I I S M ^ i^xip iiisM«# 
UMid* and biiJUsiNMd uAmn immtm 8ttdlM«nt» fiJULs •tsvaii channali 
•lid M««rvoi»f cxod* poiMr tv^gbismt mA piaviag •qiilpwRtf 
fSducM thtt anomt o£ aunliiiiht Kiraillibl* to gi,—ii aqiiMtie pl«it« 
plug i»t«r £ll%Mni# and blwOitt fiah m0t» apaiMii and food 
ai|ppj^ p« thua xa^i^iiig tha f i i l i and irtialiiA pcpulatioiMia 
On a global aeala i t haa laaan aatiaatad that tha liaaa 
« i mtavi ia Mvad atmiially hf siiraira to tba ooean ¥aa $#3 biSLliaft 
mmHQ tana bafoxa huaan intaz^raiitiaii and ia nov S4 bi l l ion 
Mftsio t«Ra« lAiich Moitid nean that tha contanta axa Mnf looaiag 
i»8 <»i« Cl«$ in } avaxy 1000 yaaia* (Hunana alao laova a»all aAoiint 
of aadiManta f roai th« aaa to tha land* M» in dxadgingc 
Hfdioactiya fliibataacaai» Haxatfitl Radiation in Mttar aanrixonaiaiita 
mi^ x«stat f stM t t^ l ia^ of laxanitat and tboriua niniog and 
jraf iAing fmm nnolaaJr pmmr piaiita and f xaa indiiatifial Maiicinaa 
mA aoiantifie utiJtiaatioB i f jeadiaaotiva wttajrial* 
^ t t * Ifaat aaMunt of natar ii$ alao uaad for ooaling s>itX|>oaaa 
by atxaan olaetirie gioaar planta ( and othair indtiatyiaa to a 
Ijiaaair aKtaiit l» i^oling %«atai^  ia diac i^acgad at a taiaad i«i|>azatim 
and aoaia rivaxa ( and) aa Mahaning Hvmw at tSdamgataiaii Ohio* 
llfiS»A*) nay hava tha t«i[|»amtiisa mo hi#i i oyan iipto 40*^  C) that 
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laidiuM for —•lulliitioa oi pftll.iitl«n or for fwrthoir eoollag* 
ISgrnfmamA imapmrnktuMm hmm 9mmmkt • ! f«et on imto]r« HM 
dmtity «i^ iriooooity mo t^ooroaiodi poxMittiag •uii^ onAid 
gttliis to tottlo m% « fc«t«r x«ito« about 3«$ tliMO • • foirfc 
m% 3i* e ( tl)^ F) M At Q^  c ( laP 9>» ¥lio oosporation into 
JneieooMo npidlvii Iboinf 4i^ >oiit iivo tiiioo gsontor ot ) ^ C 
tlioB •% i$«i^ Cft Tho »ito ot iihieh ^««ie«i lOaetioiio oecur 
$msgmtmm mt ineroaood tot^ Mimtiiio* gmrnxmHf hf a^ sflut • 
foetor of two for o«eh io^ c ri«o« thiB ioodo to f Mtor 
wioliiilotioo e£ uosto and thorafor» faatar AaplotioR of m^g^nm 
Wm mmmmt of dlaaol.v<*d oKygim s>toao»t at anturatioii gn iiatar 
4*eroaaoo wi^ ineraaaing tai^ poratiixo# boiiig only fQ^ •» «u^ 
«t 3iP G as at t^ C» Fioh ara alao graatiy of foetoA by 
taMpormtura and aiistio bidiarioiir ^larsoa in f iah ar« known to 
sosuit fron taaparatiMP eliazvaa too oaail. to of foot omvlval* 
li«tital. f iab IciUa f roM thosaai polJLittion ara not vary o«Hnon« 
nowo^aFai 
Thm Major aoureoa of wator pollution ean bo elaaaifiod 
• • demiastie* laduatrial O0rie'4l%ufal and l i i l p p ^ vaato iiateri. 
Jffcaaatic Iiatar Pollntignt*' « i i» conaiato of iiaato wator fseal 
binaa and eomroareial. ••tabl.iirtiMMta* Sopiaatio i«ato iiator 
ar ia** fron Many iMall aouroaa ^road cnrar a fa i r ly a wido 
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•£•« but not m hislKXy •e«tt«i«tf m to mmlm i t l^po»»|bl« 
im eoXlvet th« Mi»t«i wid tmiiii it «|i«i l>y mmmm to • Mimielpil 
ifft0t« tvMtwiiit pJUunt* atptim tvcHm mA imm9fi9^$ mtm pzodue* 
l#eiil.is«i if«teMr piiliittiaii pxobJUMit. 
|$^tt»tri>2. Itet«y PffaLJLutiajt** This tandft to <ic<:iur la laxge 
tttouRt la aiMKjif ie ioetttioiis, nakisiii eell«etioii MMI ti««tiMiiit 
i#iia.y misai^lm to i^ :con|»Xiih« 
^yyjgttitttral ii«t#y yoUiitiopti* ¥his incliuSe* MdliMiit foirtiUscrs 
ttidi f ftXH aiiiiwi «ttBt«»» fti«s« poll,ut#at0 o«ii al aatar ir«ti»r 
ways aa vuaoif from af^oiiltyial laiiaa» but fam anlinal waataa 
mm an aapaeiaiiy issga psoblan near tha f aa<S lota on i^ieh 
lAoiiaanda of aninaia aza eoncantiatai. 
f^iipDinq Wntar Poiiution t* fbia ineiudtos both huMaa aawaga ana 
othar Mistaa* tbs «oat la|»estant or i«Hieh ia oil* OiX pollntiaB 
afa otsjfg^n dtoftnding iiaata« not oiily 'lom aanaatiouai major 
i^iXlm tjxm ahlpa and e(£<«MioM driUlittg rigi bat alao tgtm 
aaalX apilia an<t ela«ning apavationa ia of miior eoncaei* 
Not ai i vatar poHiit«Bta aviaa from waata wataiOt aama 
watar poXlution ean aviaa f roM aoilid waataa that axa not 
litwrantad iKon contaminatliig iurf aea and ground watar and 
aaMt Can ariaa ijooai the aattiing of air jpollittanta* 
Motfera eliaiiiatxy haa iKiitl|>iiad tba ituabar of toxle 
laienicaJLa* Orar 7000 dtngarAaa elteiiiicaia axa knoant fortunataly 
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tmat of thun •X* liaiitMi to tit* iniiivtzial. mifiMmmmtt IAMJM 
|iii»lie howtpur is also siibjottt to i t ioat ficM t«K|e aftnts 
m «i]r« tmtor ina f oodU 
9oi9tm f XQB t«Kie s^ptitd maty hm «sXa«s|f i ^ tn about 
tftio owM itfiy «• clieiiilciil.», liim inox^ftnic and ox^imio* A thiz4 
eflMo i^th tiw uni^^ psopoxty oC xadiooctivity imy !^ olthor 
otfuiic or inoxgufiie* 
^|faMiiot» Qiifftiiio tfisiie Oftafc iaojiiido eot^ Miundo of OOISKMI ood 
kgr^ ixoiP>k w i ^ notoUie oir ioiiiNiiwitalllc oJiomHito* M i ^ o ciooa 
Mtt foods* pootieidosf ool-iroiitOf mmaliMiMimm and food additivos* 
tliaao food additiiroa axas aot ttMia3l&y leogacdod as toKlo agwita 
hutit thay eas bo haaaidoiis i f inooimictiy tui^« 
^"gnnjlT*- ^ ^ ciasa iocliidat oos^eiaida of azaonie and tho 
tmtift aiataia* «hiOh i f ingostad can eauaa aeuto and aonatii* 
xipid daMaga to tlw bo^» 
UllUloactiyyt* fhia cato^os^ of liasatdoiui (al.tliovi#i MOfe 
aoeoaaarily taKiel afipnta ean onuaa daMaga to haaith liixotigh 
^ o fioniaaioii of and • laya xadiatiomi* 
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mXgaiticmacim to for thmy ax* th« contMiiiMiita of ulr, food »nd 
w&t«r* TlMics ar« h««vy m»t«ls» toKie •l«m«tits ethtr than 
h«tnry m«t«Xs, p«8tlcl<tot» OOKIOUS gates and csartaln voiatiXa 
aulbstancas. 
Heavy MataXai" The periodic table show* that the Metallic 
elements fall mainly bettreen the atoniic Bmnber of 19 and 84« 
( Potassium* 19 and Poloniun# 84 )« The elements at the loner 
and middle section of the table such as Fe« Cu« Za and m may 
be nuisance in water and food but are seldom dangerous* On 
the other hand Mercury (SO)* IliSad (82) and Bismuth (83) axe 
dangexous. Of these three* lead is considered to be a toxic 
element of great inportance, and mexctury has recently received 
much attention from health and emrironniental agencies* 
^ther g^ewentst- About midimy in the periodic table are the 
elements arsenic (33)« Selenium (34), Silver (47) and Ca^iwi 
(48). Bach of these have been shewn to cause adverse* physio^ 
logical* deleterious effeets when in jested. 
Hexiou^ Oases t* Industrial hyglenists have long been familiar 
ifith a wide variety of gaseous compounds which made cextain 
occupations hasardous. Recently attention has been f ocussi^ 
particularly on sulf uxdiaeida* cazbon moncKide and nitrogen 
dicKide* 
yasticidest** These fall into following natural groups i Ratursl 
19 
pcsticldis sueh • • pyjwtturln* ehloyinat«d hydxoenzbon* such 
• • IX/t and organophoiphoxDiui cca|>cimd«« such m» p«r»thion« 
Another class containing ssvctml posttlcidas Is th« csibonstss 
such as cazboMyl* JMthou^« ths chJLorinatad qgov^ has xccsirad 
the aost #tlMnition« the later two are laora acutely hasardcHis 
for they w^n« in relative small aiaounta. inhibit the fomatien 
of chlbrinasteris* an essential ensyae in the functioning of 
/ ! 
the cenl/cal nexvous systesi, 
Vototiie Cqqpounds t«» These are primarily of concern to the 
occt]p|itidn«l health %ioc)cers« hut one* caxbon-tetrachloride 
i 
/ • 
alsb finds i t s way into home use, Ptaies from this solvent are 
<k^ftdly. 
Aifi-* i^isonous agents in air originating fran fuel cofli>ustioB 
find iiwiustrial activity are the cKides of sulphur* caxbon and 
/' / 
ic^troi^n* 
:J ' I ' |false^ tte Causing Aoentsi ( Bacteria Viruses and other Pathogin). 
The classic enteric diseases of man such a typhoid fever* 
dy|tt!«^ texy« and chloere are transmitted mainly by ifater. Althouf;^ 
the western world is generally free from epidemics of this 
t^ture, the developing nations of east and wwit are not. 
teodily discharges from Infected persons find their way into 
water courses that ar« used by other persons for drinking water. 
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P f » w t Mpxfk OP v ^ f r p^l^^^tfyn in Igi^t 
Mot nuch work on pollution of nutunii tnit«ar* in Jndiik has 
•o far bocn publiahttd* Oopai Krishna ot al (1973) fond that the 
diacharg* of industriaJl offlu«nt« into Hoogly rivar initiated 
tha aquatic acoayatem particuterly in the moutha oi Hay and 
Juna* Raj<9apaX at ai (1973) fcmd that the afflwinta from 
intkuitrlm hava polluted the Hahi rivar leading to high 
concentration of phosphate and nitjcogen apaciea including that 
of free amonia the phosphate and nitrogen conpound had ciHitl^utad 
to the very hi^;^ growth of algae. Rao 4md Rao <197S) fond 
that the water avjpply of Ankapalla town located 35 K«M« 8^V, 
of Viahakapatanan in Andhra Pradaah had a hi^ it) iron content 
(2*6 m o ^ ) * Swaninathan (1977) haa deacribed the praaeaiar of 
of nickle (0*75 M Q A ) * Coal tar d;i|aa and vaj'idual parathion 
in sone %rell watem from coiflft>atore diatrict. Large acale of 
pollxttion of gasund water in Mathur Dam area* due to diaeharge 
of induatrial vaatea rendering hundred of drinking and irrigation 
well watara uitfit for use has alao been reported (Swaiiinathan 
1977)* In e seriaa of papera Handa and Xaraili 1974, 197S, 1979 a« 
lf79 b« laraili and Khan (1978) liave diacuaaad the chemical 
Analyaia of water and their Chemical iatazpretation, occurrence 
of pollution in ground waters in India. 
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Chapter «>X 
Xt iltts in t}t« MMixttt laiviffioR of the UHitMl PxioivineM 
(ll*9*» iioif# 9tt«r Firsdwihh iyin? lwt»NMia 29*^  34* ftiid 10® 24* Mertli 
gnd 77* 7« and 78® S2' S«»t, with wi «£•« of 2#228 •^piuf* i«ilM» 
Xt is boundAd in tit* north hf ftiiMiXik iiiXXs» uliich •«pamt«s i t 
f jEom CehxsAin dictriet« cut th« ••at hy 9ing«t tfiiridULag i t f vo« 
Bijner district^ on th« south by Musa£faiiMigir diatrlot and on 
mat by tha riirar KSMuna, Mp«f»ting i t fxwi XurottX «nd AIIAM1« 
4iistriota in P}m$ti^ Sahanuopur fosaa tha moat nottiiarXy portion 
of tho Doab or AiXunriaX pisia batnoan tho Oaagaa and tamtam. 
On i ta aortham beundasy tha SiwaXika riaa abrnt^tXy* piaread by 
•avoraX pimtmB and oxonnad by Jaggad avmaita* lAiich oCtan aaaiaM 
tha Moat fantastic ^h^paa* At thair baaa atratisAiaa a triXd avl>« 
aoontain tract (gXaoiarl ovazipoiai with foraat or Jtmgla* and 
aoorad by tha roelcy bada of unnaaatiiabXa Mountain atraania (raoa)* 
South of thla foxaat bait Xiaa ^ o plain* on aXavatad i«iXand 
tsact f Xanlcad on bot^ aidaa by tha broad Alltiirial pXaia« which 
f axwi tha iralXaya of T^uamm and Oaagaa, Baaidaa tha two graat 
rivara thajea are aas^ aaaXXar atreams* BxcXiiding asaa OE tha 
lamwia and a«igaa« thaaa laay gxoii|»ad into two eXaaaaa# namaly* 
th^tm which ara f emad by tha lunetion of tha toriMit bada 
iaauiag iron tha SiwaXika# and thoaa which riaa in warioua 
1 
during the gxmmtmr pmtt of th« y««r, th*ir ^lannsl* ImmxCcM 
gzmdia«Xly «S»«WM th« torn of rl-rors* And contain «ntor mtmn 
in thtt hot Mason* Chiaf among thaao rirmn nay ba Hinda»« 
mhich riaaa In tha cantxa of Slwitlikm and a£%or Czoa«lng 
•everal diatricta joina tha Wmam aad tha aoUnJLa JLying fiuthac 
to tha aaat and falling into the Oangaa in Mosaf famagar 
diatxiet* 
Tha geology of the SlMalika has bean dealt within tha 
description of thoae hills* They consist of three itain diirisionst 
(1) the upper SitMlik CongleMeratea# sands and elays# (2) the 
Middle siwalik sand rock# and <3) the lower 8i%ialik or Mahan 
aand stone. The Mdddle and Mpper rock atagas h«re yielded a 
nagnifieiant seriea of foaaila^ chiefly nountains* The f^ uur or 
belt below the Siwaliks consist of drisris f roa the hills with 
« ihallew light soil retting on boulders* The prsvailing aoil 
in the plain ia a productive I O M , %«iich stiffens into clay 
in daprassions, which along the crests of slopes it oMurges 
i n t o SMEld* 
MMBBHIIUMV 
The climate is the same as that of the Qttar Pradei^ 
generally» modified by tha northern poaition of the diatriet 
«nd the cool breeaea from the neighbouring hills* The cold 
ioason arrives earlier* and lasts longer than in the lower 
24 
districts* but the sunm«r iMntlui axv tcopical in th« «xtr«i« 
lt««t. 
tiM n i n f s l l vftxiM in diffcvant p«rts of th« aists lct 
And i s hMrri«st ammx tlis Hiil«« ths swiuiii «vsx»gs fox; ths 
t^ Qyts distirict i s $7 iaohss« but i t mngM fjposi 33 iaehss s t 
Mslour in the south-ifsst to 43 «t ROOJAHM in the north-east* 
^l^stogyt 
The toim wfts founded in th« mifpi c€ iiu}ian«uid bin 
TufilhXsk szound 1340 end derived its nsne f rcM m Musiira ssint« 
Shsh Msrsa Qiii^ti« lihose shrine is still sn objeet of 
•ttrmction to Muhsismsdsn derotees* 
The ninernl products of the distriet «rs insignificant* 
Zn the Middle and southern portions* Xsnkar and nodular line 
stones occur a few feet belov the suiface* and block kanKsr 
ia oecasionsUy found* To the north the substratum consists 
of shingle and boulders* gradually giving place to sand stone 
which appesrs at the surface in the Hohan PmB»m Stone hard 
#nou^ for building purposes is scaroe. 
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JJMim AMP tgPHlH aCMM IWDIIBglUlit 
tiMim Mxm 13 iM3tg» and wmdivm mmlm iiiduuit«i«l units 
in the di«tcict» Maiwi and pfipdhaetion oapMCitiwi of tii« unlta 
<i) MailMjUDttai iugar KllXc t ^ « « 
XdlNllDttX'ii 
I»a00 tut, ecittlii»9 
pair day 
(141} Kiahan mqikx Wate^xf mAut 1,000 n»tm • 
( i i i ) XitMPd xriiAiiia 9it0ar mu* t^im*» i#iao ii»t« » 
( iir) K« iia»iiB Ai^ar MlXla I^d«# 
(v) Oanaahwa I*d«» Oaoband 
(v i ) Iioxil iCriilina TaxtUa Ki l la* 
2,000 i l , t . • 
i,ooo ii , f« • 
44#S04 aplndlMi and 
3«S Immm 
M0 PUl^aii i M i t U i ^ x y and Chaaieal 
MoKka, tHldiaBi 11#000 K«&» par anaiai 
Cviii) 9tar 99»9r miU MA*, 40»090 fana par amtls 
<ix> Siazat Haairy i lae t lea la U ^ # 10«000/* eroaraa p«a« 
f iipiiiioac* / 
(x) ll«F« OianrajeniMnt MQadwaya 
Wwckwwpt Aoosliaa 
i$#000 liacf par mamm 
.'AapproK* I 
2g 
(xi) Fos«no«t SniriM Ltd., ft#400 tons pmr anziiM 
SOKE HVOmMfS mtkUi gCAtl IWDI^ PMM t^ 
iadiMtrl** in th* distziet i« glvan «• £oilai#st* 
•ugiir* Khandsftri and giur liidiistxiM M|^ i«9r aSboitt i«000 pmnMB* 
and psodue* goodg Motth about lt»«f»$a Cfosas •vaxy yaar* 
Kiglitaaa unita iMiiu£«etiurin« augMT In •••11 ieaJta ••etor wmw 
xmgivtmxwA vlth tha !lir«etovttt« oC Stidti«tti««» ll«P* Vti« Xatar 
unit« lM «^ invastad «•« S8»03 laea on plants and »aebiiias« 
aa pmr xaports of tha niimstorata in tha yaar ItlNl* 
tha diatirtet psodaead About l«04 Im N«V» «i paddr P^ 
ya«r« It ia aatittatad that about f i f ty yioa ttilliim and 
hulling unita axist in tha distxiet* 
Thara ara two otxair boaxd nanuf acturinv uoiia in 
dahacmpur city and ona unit at liaMiuta with MM i^inas and 
plants* 
9h« tflatrict hw •iflitt units of mwuf aetteuring niatowr 
trananiasian and comrayor baitinga Xoeatad in Stfiaxanpur 
City and ita out^^kixta* 
Thraa taiita^ ona at Saharanpiir eity« anothar at l»timx» 
and thixd at SMMhpur* hairing loeally f abrieatad MtcHinaa 
and planta wecth Jia*3«2S iaca and yaarly pzodiaetian capacity 
of Ha* 14.0 laea« Mia functioning. 
f* Caal iriouattaa todaativt 
TKaxa ara f iva caal bri^ pMittaa waenfaetttring vnita in 
Sidiaxttapttr city and tluraa in xufal araaa* 
»• CNff Cyt^ M^T » ^ # f m^ AfrtfMlt^ft^ a|B|t|iyfitf t 
niara axa aixtaan mita xagiatavad in XMbaad* 
Zxon balta indMtzy of Bahat araa# Bmboo ehielca eC 
Nanglaur toiai and p%&ap9m induatxy of Dadband axa f «aoua* 
wgiR mam nmsfum » iavi»cxaK or ts^wn, aiWM>Myti| 
(a) ftmnirtlTti f1g*(rt1Htti'~ ^^  i* * thiaat aiptie e«nditioaa# 
ultich laauita to daath* 
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^ ) C a t t l e t s t v ^ i * f^^ent txfpntmmm (Hood pmxutitm) • 
Agent I fiteoolA tMipAtiea, inteoatinaJl WOJOM* t t p wontt* 
r o u n d MMBU^ AMSKTlMile •» fftffAollMiit U t t M0«t GORMOB 
i l l young anlMftia* 
3» SSIll&ETt 
Vho cotwaon d i s e a s e s are RaniMiet (IUX>«) and foul. prox. 
' • SflSteSi.** 2 t hamessetf f o o t and nei&th d i e e a e e e . 
4U fiieeDt*» P a x a s i t i c d i seaaes <H*SftB* and r*l»»9,) ace aiost 
U 9y^ Jijd it§ Pywimyt Maiei 2,9S«^»« Fenaie t,W,3«7 
2* Buffalo and i t s Proawcvi Malei 47«S08« fesiale t#S#«S7tf 
!• arasBt »7.a«t 
4» ggiS^ 19#793 
s* ?!pypt ••S79 
6. i^ 39«094 
7 . MM 7l»SiO 
TtM alKyre data have been taHen f com the D i i e e t e c i t e of 
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801IHCKS Of POLtilfflOM PBB TO PAPtR IMDOaffllY 
Pap^r ! • a pcoduct iMiiii£actiiz«a in a continuous shoet 
f omod by xcHKanring wator f xom a alunry oC caXluleaic £il>ve 
calXfid pulp. Pulp i» pzoduee^ hy aactianiealiy and or chanicalXy 
procaaaing %fooA or othar iragatative matariaXa to aietraee uaabia 
ealiulosio f ibxaa aa an aquoua aiuixy^ Ttia puip aiusry may ba 
used dieaetiy in papannaking or may b« dried and ahippad 
•iaaiAiava for psocassing into pi«>ar products. 
Social and Economic aapacti 
Pi^ar and pu^ indtostzy i s a large industryt t^e nature 
of 0 this industry i s danonstrmted in many iiayst-
*^ Coi'^ 'unicatioi^ !•» (i) Correi|>ond«Rce to convey specific information 
public information* neMspiqpers* journals* magasines« etc, ( i i ) 
Booiuts Education* information* etc . ( i i i ) Bate coiieetion -
Statistics* accounting* legal records. 
2* Packagingt» fsxm tooth paste to ref rigerntor containers. 
3* QqJbstitutesi- tftensils* dishes* clothes* etc . 
*^ World yrac^f sale of manufactured papers* etc . 
^mwOTton pvcatltMi (Xndia) i mstr ict «ahara»pur. 
There ia one larga pm>er industry in District Saharaiq;>ui' 
^ t « r Paper Mills XAd.* Saharanpur)* uhich has annual production 
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capacity eC 40000 tons* 
Althou^i nood chips «• m bfmmpgodaet of th« ti«t>«r and 
plyvood induatriaa tiava baeonft wi incrwMingly inportaitt caw 
aatarial for th« pulp and pi^ar inauatiry* h aignificaiit amoiant 
of papar i s a t i i l mtOm f eon sound ifood* I t i s not suxprlsing 
than that papar industry pollution prsblams originatas in tha 
f os«st« Than ara thjpao potantial anas of ooneaxn in this 
•agion (i) i s tha impact of logging activit ias on sadinants 
antaring snail stjenansf ( i i ) Tha xanoral of vagatation corer 
fm th^ baidcs of snail stioans Which laads to a risa in watar 
tmparatura* This may havs s tanposmi7 adrezsa af fact on fish 
pzoagation in tha portions of tha straan nhara granral- apaiming 
araas ara found and ( i l l ) the possUiiXity of tracts of forastry 
(diasnicaJls raachiag tlia stre«R after fraqusnt fartilia«r# 
haxbicida or paaticida applications* Smrizonnantal iK|>act f ron 
the f oras'cs conas vm3ms tha non-point sourea catagory along 
vith other vegetative and agricuiturail sources such as i s mqpmstmA 
they wii l be c^yrered under siparate set of guidSi4ines to be 
developed by envlroranentai protection agency* 
}0a Debari6in<;iT» Although storage of logs at a n i l ! site« in 
either « pond or river iiq;>ouii^ liient, can cause minor pxoblens 
aue to slight log leachate and bark deposits* the f i r s t 
significant water contaaiination arises in the noodxooa #ien 
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bftzk i» tcnonred by hyazftulic ^s^ftas, Wat^ i: conteaiiiiAtioii 
lU-i*** in th« tffoodsponu Higli pjnui«um tiydjnmXic dMbAOc^ n* «x» 
the ifoxst offMMSsxv M th«y tcna to bs<t«kup the b«rk into 
irexy finely di^ i^ded particles i^ich do not se t t le seedily* 
ioteting iiet 0Xkm cleberlcexs, using ot4y shelter utttert do not 
disintegzmte the bsrk to the setse soctsnt and eonseqiMintiy yield 
a less oi>j«ctionable ef£liient« Scsm leaching of chetaical 
eonstlt'jaiste, iauludiag iM^m* takes place during the dedsarlcing 
opemtlon tm& tei«S to gir^m rise to h i ^ bi]^t€trial counts in 
noodsooa «€fluK»nt0* Tliese becteria including colifoxms of both 
aniiftal and #oil origin, piin as»«s elong ifith the log©, '^here 
i s a current trend toimrds dry dde>ar)sing in thm industry using 
isech«tiie@l means* This process eliisinatits effluents due to 
debarkitig (other than iiasto imtcr). Bark i s dispoead off by 
use as land f i l l or by burning as a fuel* If barks or wood 
ellpis are s t o r ^ outside in piles* Care i s necessary to ensusia 
that surface ffater or rain crater does not leach soluble agencies 
and create a vast^ dist^arge* Xiogs stored in pi les or decks 
are soraetiases vster i^rayed to prevent deterioration* Here also* 
care i s needed in disposing of the weter* 
Mechanical^ . Pttlpinqt* The sinplest form of pulp i s a neohanically 
ground or Riacerated wood* chiefly harduood used in the 
sMUQuf iKsture of low grade pig>er called neiw print* The crushed 
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wood f il>xtt •XvuBxy i» pmmamd thvou^ • ••ries of %ni^ ing« 
Mszwaning (c2,««Ring), wid jnifining st^ai. hitmx bianding with 
• WM»XX wnount. o£ toliich cicaft pulp oic Ml«ctttd z»cyeX«d 
ifli«t« w»ter« i t i s f«d into • ptp^s m&shitm • • a v.t»ty siiunry 
^Amgm i t i« nafiu£«etur»d into zoII«s of nc^ wi^ xrints* NMlianiailiy 
nifin«d p u ^ panCmi&d hf ccumuniting wood cltips» sawiidiwt or 
•hnrings WM intxoduoid in th« ll.S.Ji* in i9<0* Foustown p«xc«at 
of tli« mtcmftnicia pulp im now pfodiss^d fson wood (••tduta 
ngtttttr th«n f Kon round wood using grindritoasa* Thm prineipaX 
•£f iuonta f zom such • n i l l wmild ha contiMinatad wasto watar 
•ind •uxpltis f i l trate or t^ita wat«r from the p^«r machino. 
For aoNMi gmdaa of nawspriat# the ground wood pulp la alightlsr 
biaachad with aodiya of sino hydxoauiphite (or aoMittiraa hydrogan 
p«roxid«) to produeia a bri^.ter pu2|»« 
C^i^ic.^l: t^xilp^p^M" 2» chr'?r,ic*3L pulping* th2* c^jiict i s to 
diaaoXv® with the ha^ of ataam under praaaum* Tha natural 
lignin boussdinfi msteriala that hold the eallu|oaa fibra 
together in the wood« Aftar pulping tha fibres ara elaanad 
by acraaning sm& washing. 
Kfftft Fujipii^ at** The histojcy of pulp and papar industzy in tha 
laat haiP osntuxy has saan the allcalina kraft or sulfata 
process si^areada tha oldar acid sulf i ta procesa as tha doninaat 
/ 
wathod^ for tha aanufactura of wood ptalp* h major attraetion 
3 
diaraicitlfl can b« jr«cJlailii«d «ii4 iMuiiftd, J^ Nurt txom the obrious 
•ttcmonle tMMitt2it«, * •ui>st«nti«l xwduetion in %mtmr hoam 
pollutant 1« obtaijMid. In th« kntf t px«c«s»# diA»«xk«d Xog« 
faroH tiitt wocMi toowt ax« paasad i^ urough the cSiiinp*!' and (»3ni>intt4 
with «ny outaide puiKhaaed chips te«£oxtt vataring to a iitaaa 
htatad pntasor^ v^ Esaisttlt «ih«ra th«y ax* ditfaatad wiiMh cocking 
ch«raica.\s at liO to 180^ C* 
In a typicul ciji5tlr\«»M3i digcittert the ishlps are ra&t-exwd 
in at tha top of a taJl3l« vai^CftX eyliedricaX vvitmJl. IhOping 
c^emicftla ax« also addad haiv and tha «hipa mm gsradnally 
diipoaad dovn the vavaaX passing thJTDt^ g^  a«Mr«f«l basting sonas 
«• th«y aca ecmrafftad into ifood fibre* Final.X:^ » a sdxture of 
nood pulp and spent pulping (ShMdcais i s ^sontimiously •octxiuSad 
f xom the base of the digast«r« 
PMI^ tKXsd mixhmic tha Mtsh or eantinuous digastar i s 
tiian tnished in a sa^es o€ stagers to swgMurata the usable ifood 
fibca frosa th# j^ant cocking liquor* T^m ©r three stuges of 
bxoifB»stock imshing &iSn nontsl* The imshed pulp ia sent to a 
storage i^est and then on to the psper machine, if the 
char»cteristie tan-iColourad kiiaf t paper products are to be 
prodNiced or on to the blaadi plant i f nhite grades of pvtip 
lyre to be ' proidbKsed* 
The tiaste water from the broun stock nashers i s sent to 
a series e£ iipaltiple effect mf&p&smtos* follOMad by a seeoiMS 
stage to raise the solid content to around &B%m The concentrated 
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ip«nt cooking iiqitor oc hlaCk limmar ! • then ipz«y«d into • 
xmeeflfmry or wdueing ttixtmcm %ih«i« a i it it of sodiiM su]lf ids 
«na •ostium CftzboDftt* Is pxodiae»d« This z«e«Kr*iy £ittii«c« 
9oiMixat«s « substftzitimX portion of ths stoiM lUMdod to mn 
the pulp miXXt ?h* oo«i>ustiofi procsas isi iargtly seif^sMppojetiagi 
The hot ameit txtm twaumm id ^^ uHKdiodi aiidi diseoXvod in 
valuir b«foi:« tKevtuent in n s^-cftlind gje*iua liquor ciairi£i«r» 
Mere «f«JslK»n pfusticVisB mi& sllicicras at«t«xlai iii:* mtttl4t& out 
Th($ clerif i«r . grft«f{s«*liquor procajs^ - to ai s«*c<M<d cX«iri£ier wheze 
i t i« tjntetfid with sl«M«(S Xi^ie- to £o£i» ths coercing i^tiite 
Xi<;uor xwquizwl for the k n f t puj.pi£itj process* 
The firt«i ieop in the kr«£t £«eoifei:y psoceee i s for 
redl ining ttua lisie. fh« het^ vy ai3.'4d^ drr^^ off tmm the 
hottflm og the «ihiteN»iiquor consist c£ precipi tate eaJloiun 
eaxbonste CaCO^  or iiM*> mj&» The Xlrfie ra^M is th<iii wakshed and 
thieked* with the umBh water returnesd to tlirts Icraf t rtcoveiy 
ojrde to %'«el«im itff sodiur« irelues* The iime msnA i s then 
f i l tered to s dO • 70)( solid content kef ore csleining in • 
klin to regonerftte the quixsk liiao. 
CalCOj beet CeO 4 CO^ 
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Vha xmtatmxea Xitm ie f^mn mlmsk^A imS «»tiiiii«d to th« 
ifhita Xitpor elftrif isv to caustielie mom gx««n liquor* A anal.], 
fK»rti(m of line ia lost mk e^ch cyelo end {»uieheiw3 Xttm atona 
or Qtiiek l iae ia &ddi@d to tha a^etom to aaintain tha raqpiirad 
l«v«l»» !rhara ara aimiXar l^iaaa o£ dhamieala from the kzaft 
racovary or cookinQ oyeiof purdtaaa^ seAt cmSm^ a laiactuva 
of »odivBM aulphatc and uodiiugi caj^tmats that i s « by««|>rodu€!t 
of tlso aiiaili iafiustii', ia adiacS ahea4 of the i?«ifSov«ry 
fusnace to rs^slaca tliis loia. Hills ytith Imf chersical Xcsasaft 
tanid to cSkivelop a »?iiph«r Msu-lnnco in th» cooking «^ Nftmica3la« 
aaS In these eases camatic t©% i» s*jfcat.lttit«a for n«rt of tii« 
aaXt caka malaa tip, l«aXl run iio j^^ -n .lorsft pulp mill» naad 
l i t t l e in thf' fffcy off f ifoirii water saakfi y^^ Heat of the puJi|> n i l ! 
i^tl'-i the halancii ^ i n g isads i^ f roia excess papier naehioa lAiita 
vatar* l^a black liquor avapomtor co&datipfttaa ara ificialy 
i^i&imd and tl»re- hagt irslue ia sacxisi^ a%. th« aapw tisja» 
Pli^ i^  B|aa<:hinqt» ioth au3^}iit« and aitlphata ptilpa ara i»laadia4 
for mtai^ applieationa. ¥h« blaaching iiq;»«rta daairad phyaiea} 
ar^ c i^amical psopertica in addition to iihit«ti«a»# or aa i t 
i s oallad in tha tx^da* *liri^tiiasa to tha pAp'* tita 
saquanca of blaaehod ehanieals will ha dotasainad by tha 
product to ha MaBuia«^ ui:ad« tha typa of pulp# and tha wood 
Wji^eim» fron whlx^ i t tais dasirad* Sn tha modarii pu2p Aill# 
a KUlti^staga blaach plaint ia hasii4 est dtilorinatian in tha 
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po(iSib}.«» ikumwmx, m typical •iaphit« miU ni^ht haurm four 
tiiich ooRi>in«tic»ui. 
i« An initittl ehlorioe ]!»iftttch to oxidi jni«iaii«l 349riJLn. 
8* A cmistic soda extiratit jatagie to \aalh ustt soliibilisaA 
3* An mlJmlixm ffoditm fejn^^^^'t^oJtic 0tat« to tturther OKidixa 
thtt pit3^» 
4* A e}iligciii« diesci^ tuta^ •# ft pollshimi »t^ 5P<^  to lRer««pGi 
toriii^tiieits » t i l l fiajr^«jf, 
*ro blMtcih k£SBf t pulp ICO th«t s«n>» d«gi?e« of bri^tiwss 
«a sbaphittt puip rwquiirvi »oz« bl^acMiig stftges, pftstieuiarly 
for soft noods typismklY t^0% in liquid oonttnt* fh« ehonistxy 
o£ blctt^ing pxocAta in ciioiiinc lcr«£t puip i s quite differ 
frost tli«t in acid auiphitt; pulp* Havmwms, ttasontiftULy the saaMi 
biofiiGli •oqiionee ia UMbi* to pjeodi«3e ftiiiy biaa^iad kmft pttip# 
for oKi^ qpl® the eeme itiitlel. fCAU: st^s^ie n i ^ t be utilised* 
f olifiwod lyg a ac>cond eitustic trntrscrt et«ige« f itmX poiiihing 
and aecond (^tlorlxie dicsside atage* 
SB th« bleach plant* large irolunea of nater aie utilised* 
volume i^ich amy tppromch half of the total liquid discharge 
f rgn a eonbinad or integrated puljj^  aitd paper laill f urthexnoxe* 
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l»«c«u]i« of th« i&xtxaetive Katuze cf the biaaChing pwoemB; thm 
f i r s t «nd ••eond stages affluent am vszy hig|) in biologieal 
OBCygen (tamand. Much ai the ipster ussd i s dsrlvail f JK» dtaimjm 
that vash th«> pulp thorou^]r bttwess «ach stags in ths blaac^ing 
plant* fxmmh wKtmx use in the bXsadting pXmit cmk tm minimised; 
by rocTcIiag mattm vat«r» to an «arli«x stags ar »tsm»s, i«s« 
KtonmUtx: cu£'£cnt washing. 
l^i€r scxSiiBii hypoehlorite ussd in tha ladsach plant i s 
iianufeeliiurttA on s i t e from ohlorin* and eaustiei 8:bKtlsriy ttm 
ehiozliia d iox i^ ussd i s nanuf acturad f ion sodiun ehlorita 
by onm &i ssfvss^ availitbia pzi>c«ss«s* Baam Icjcaf t pulp i s 
also istilisttd in a ssaii««bl«aohad f ojcn in ^l€t% eass ths blsac^inf 
s«QU«rica i s u»aalJ^ tesnin&ted at tho tMrd ox hypochlorita 
stags* Ofi ths othcxr hand vsxy pmx dhsnioal or dissolving pupl* 
usfid in ths 2rianu£aetttx« of zayon Msy h«<re ssirsn or mors 
blsaching stagas to ra&oh the dssirad <|itality« 
A rscfHSt dtwalopmsnt in ths bleaching f ie ld has bfian the 
introduction o€ oKygsn bleaching* the pulp i s treated with 
molecule cMc^ gen* tinder pressure and allfftline conditions* to 
nplace a positioi ol' the ini t ia l bleaching stages. GKygsn 
bleaching was pionsered in ScKsth Mrica and the f i r s t produetioe 
f a c i l i t i e s in ^rth Asteriea ere l»;injg wat^*ed with great 
interest by the entire pulp and p«q^ er industry* 
I'tblf Mo^ 
The tl«|^ ioneil. ^caehnlcaX h^imorv CowCTlttcgt (iffJlC} on watuig quj^^tv ctj 
haa given miaJity gacmlxBhta of w a f r at pol M«^yKL3Jlbi'Jfcii!a["2>i'JWjI« 
Cha r a c f gegt ^ <;: Me<?hepf9^ j..,Pn g^j^ <a CiwMiicftl 































































CD Accepted as recieved (if meeting total s o l i d i or other l la i i t in i 
values)* has never been a prdblein and concentJNttion encountei^d. 
(2) Application of the above values should be based on part 23, 
ASIM books oi stindard niethods for the examination o£ water 
and waste water. 
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mxMB oy , ycaatffip,,,, |y», ,to yjuMEfip ppiify^i. 
Man h«a fien lti« M r l ^ s t liistoKy b«iiii mngti^&A $m t l i * 
pcocMS of talOag Mit*riftl.s f vpai th* m^x^^ 9IMI wwfcAt MKI a i r 
iiid %)i«ii ii»iBg tliMK vith iaespMsing %«filiiio3^efie«l. ingmulty 
4B seme fezn to th* aftirtlif Mitair wiA aiir* ¥his pspMas |iziivid*s 
m hmaA «7X«y of ami mat^tt miiptmuxmB to imwiBotts <^i«l««l> 
OB»iJC0iiwapt«A sgofita %)iiioh n l ^ t b« eontMStod witli thdao •€ 
liciiiitivft itaii* fitat tho offocito oC mm itada «Kpo«tix«» h«i«« M M I 
%imm9 hmn bonofiei«l, ovon 3lif• a a r l ^ « i woU «• i f t t l i ioo 
ItetoxiflMntoi to hooltli^ i i J^a&mnttal&jl** fh» mmixmimmtml 
iMMcieoiogioto mist attOMpt to qtiiiititcto tho oonditiaiui of mtpomum 
Hiot pxo^ hieo UBifoiitod offocttt m toolc ulilisfe i t foanmioiital <wlioii 
flno eoAoidoyo tiio voot wmAmx of idioKi««l ogoiito in tito OBiriroiimt* 
lam vttriablo elxctmitoiioos u»A iiurotiovi of ^ipoouio oni tlio 
eo^pioadty of liooith of foots lA i i^ wmisf iootait f IOM Intocoetioiio 
o(f olnoittBioainw onsooturoo to nuiltlnlo Mnoto. 
ClMoaeoai oRVixomioatitJL ofosto orioo fxon ii«tiix«l. pt9t>.n»»^, 
Iran noiiKol, oetiritioo of o ooMunity, f M M |»ifaiitri«2 mA 
oooMoxcioX oetivitioo. 
fho piyiilotioo of iadiiotyiol. woxHo i^ io of pojrtJLoiilor 
iMIpoxtmatim la ^i«t th«y wi l i 90iitrolJly hovo t i ig^r oiqpoottzo to 
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afmciMix ftftnt* than tfo 9*QpI« In tiw •oiimMity# «iid w$XX 
•mmmtmf mm iMtt#ici«l.« «t «n «url3r sttgt of 4«v»I«|^ii»iit* timm 
m^9itf mmMmMioa for intfitstsiai iiexlMf* « i^ pcinria* tlift iMMia 
tmt Mii«tr •VftlWitiMi of t i i * p« i i l i « i yopulAtloii In «li« fmonl , 
BiiiwniBity» ttokt i» f»tMMuil»l|r hoiltti^ «iait«« 
Tho iMSiuitx'iai Hoot* utter yoUtittitti moittita to oovoiol 
t^MM tho 40iM«tie nooto p wmtmr poliittlon ondi In tho port hoo 
lAeioooo4 ot o footor xoto*' 
Mistoo from tho food proeotatiiio i^dluotiy * aoot ond dti iy 
UroAieto* boot ougor «ofiiiiiii9# luroiviiig and distilloey* ooiminn 
•od oiMiJUir iodootrloo toad to l» tMilbloMiHi noisily IMIOOWM of 
itHmis b i#i eootoitt of putrooelblo (dicooyotolilo) of<8oiilo nottor* 
Kliieli can Jtood to oiQrfin dtaplotlon ond wttor otip^y |ii»oiiiMHit 
in Mwli tho Oiiio MOir ui iHiKotie Miwgo* flio aoot pioooooliif 
nooteo fxon ootiJtoo* iiofi# pmA^Kf mmm i r w otoelgporAi* oloutifitor 
lioitooot poektnf pliiito« ond rw idor^ pl^ onto ood oiotftisM l>lood« 
iotOt pxotolns* foothoro ond othor oi^wnie iiiito«« ftto dairr 
loetooo f i m iaMIc Oitid Olioooo ptoeooolm* iriio prodoetloii of 
^lOioo io OR liii^itoBt »t#*9« MMseOtt 9kio boot ougojr ntf iiiio9 
Ibdttotxy p»»doeos wootoi of tsd*^ eoiitoiit» iaolitdliaf mtrnf 
tmA piotoifi* ixoiforioo and diotiiJIoxioo pio^ito ovganic aolido 
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0fiit«iiiin9 RitsogMi and f•iMMit<^ »t9X*$m» Mxom ffrsia |iioe«i»iii9 
•m& tXetlMk 4i»tilliii9. Vhtt pn»tt»aiti9 oi food %o pvwliimi 
eiiiaod or txmmn pxoAiets ioadt to onoXMoiii MwiiBts oC iiot 
• ^ i d IfSStMt* 
fwctJlo niU !««%• giiiojntcd by isoolcJU»« the flluros «nd 
doiisiiig ttttt f aliriai* lt«ro hi|(h B»0«I^  wid «io quit* allcftliiMi 
zoiltilrinff noiitxalisfttioii and othor tx»«tMint» triio ifi»to» «yls* 
itOM liv^u^^^** ^ ^w f ibto and £«iQM tha «lM«iieal« iw#d in 
pfoeaasiag tha pvoduetion of 1009 ]i9 of neol laada %p|isaXly to 
llOO itf of iMpiuritioa (wool fi3a«<«s« aind«. ffaaaa» ]^ iii!ria ) asd 
100 to iOO I19 of pioeaao elMMiieala iiitlt a total of 300 to 3SQ k^ * 
»40«l3b Cotton pxeeoaaino laado to Jpalativoly loaa tetil, B«0«S.«i 
li«t tha ««ata watar May ham 190 to fOO mg/l S«o«ll» 
i^ apajT and pulp ullla in addition to hm$»9 Rotorioua 
air poll«toxa# piodaea a cpraat anount of tiatar poiitttioii* ?1io 
ofil,iia»t# lllia affliaant of any p t ^ miXl la o conpiaK mixtiixv of 
tha ohoiiioaia iioad in tha kraft pxoeaaa* s tn^ Mood (^ips# 
hita of bark* oaliiaioaa f Ihxaa* and diaaoivod lipiiii (wao '^ ti^ f^ ua 
oiidbohydmto)* About iOSi ei tho neod uaad aa iapitt ia afonttiaXIy 
diaeaxdad aa waata natarial* MMWt 31 natric toaa of oolida 
wiva diaipod daily ioto tha naxroif itilot loadino to tha IKUI 
aioat of iMoh aank to tha hotton to prodaoa a aliadga aavaaml 
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f«»diiig aqisAtic li£; aiid «ir«ii hiuniiiig ^ii^ 4if»ctly by 
iloritatiAg or eiofgiBg th»ijr g i i i nMtoJCMMMi* Miil. atfIiasiit tmoA 
to b« dMp hxmm in eolmut imd ean ttnii iat^xf •z» with ft<|iuitie 
pliotosyittli«ii«« I t alto contiiiiui eM|p«im^ t«Kie %o f Ish* cueli 
«• iMtliyJl Mweeaptaii# Mini p«|Mir anA fi«oa pttl|> MpxwMiitativtts, 
•m^ Ml paatafCdiieiiJphMioi wiA tetfium pi>iiti«ii3l«>jrapli«Mit«, S u l i ^ t * 
3.iqiaor 1« alao toKlc to alwll f ii^» 
A vltfo lr*ri«ty oi wiitAr pollutants axo psoducsd by 
<dkMiie«l, plants ntniifiKftiuriiig aeid** b«fftt# ayiithatic fi$»rics« 
pbstieidaa* 4«to«fact* md iiaiiy othar eoaipoutMtef oxipmlo «ad 
iBOVfanle* Acid inistmi xosults fgmt not only fson oclA 
•tniif4M3tiising planta btit alae txom oliBi»it a l l othajt ehaniisal 
plants and as« ouatomiflly naiitsaliaall to fivo a pN <^ at 
laaat $» Hattoa fxoa 0£^ and layon iaaniifactuurtog eio ••|>oelally 
acidic baeauao a lajtgft amount «i aulphurie acid ia tta«d» tlm 
piToduetion 1^ tim hoxbieida* 2#4-43 loads to didiloioplianol in tlia 
«ator« and tho offliaant may oontain 3S ppm dli^oioplionol dsapito 
ticoatMant that laHOiras 4S to f t poxcsnt Q£ tlia ooii^ oiiMd* nm 
mmtm natoir o£ phosj^ts indttstcy oontalns aloBtmtal ^iHm9pimmm» 
fliioidno# silso and lajrga SMounts of titspwidad solids* In 
aooant yoars tmxtmxf wastas fxom ehaiiisal plants havo eausod 
9fwit oonoam in tho l is ts of c^iiAloal wastos could pfotoibly 
u 
hitmsetmoAmA to mKoy thousands of dlffoxsnt oon^oinids^  and possibls 
sons that SIMI t)iott#it to !»• hszaasss ax* setuslly qtato 
djiiqaimiiu 
fy^irol»«» Induftiyt 
Oil dxiHiag wastss ineitidi d^illiHi Miaa# aait watar 
telaas ptaq^d out of th« nail nlth tlic cinada oii# and seme oi l 
as Mttll* Oil x«f inarias and petjroehanieal plants pxodiioe an 
aatoimding awdtar of diffairant {>olltttants« Vliasa includa 
li]fdxoeaibQiis# aiida* aHealya* cyanidaa* msMixous sodiiat aalta« 
9ltaiielie ooi^ petsids# ntsiaxoiis oxtginic and iaaxfanic aiilphtir 
aonipoiaida and hologmatad and aitjDdgaiiatad iiydxx»ca«lMas* Hany 
•f thaaa coMpounds eauiM dataetabla tsatas «nd odoiB aod 
aoneant^tions in the p p b xangat athyl asxcaptan at 0»CO0 Smg/l 
lilrdzogaa eyanida at O.OO 1 itg^ ato» Othars esusa f i i^ tXm&i to 
aaqoix* advajTsa tastas at eoiie«itxatiaiis of lass than 1 91m t 
i^^ hloxioji^ iaaol at Q.OIS nof^ * a ^ l bamiani at 0*29 ag/lf Imwrn^m 
at 0*1 mg/X and so for tha. 
Coal minas laad to aeid nina dseainaga* ineltading tB>icall3r 
iOO to dooo pjpm siilphiiric aeida Cool ps<q a^xatioB wastat tam 
tool washajrias oantain wmwf lazga amounts of suapsndad st^llds 
a0ol« shala* elay« sand ateaa and otheie atilids* 
Masta fxoai x^bhar pxeduetion has a hifih ll*<l*l>* and 
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• bad t M t * moA oAur* Synthttie tvielbtm is imM f ton hm^Oimm 
fend styxMn* In m Map solntioii wid aeftgiiljt%«d wi'Di m aeld 
liriiitt aolu^iofi, and ^ a iNwtaa catttalik aoNa oC all, ttia Matariai 
«aad» Odors ixam miAmw plants ean i ^ d to lMpaIa%ik»la watar 
for si^araX hmdvad iciloiiaiuuBS. Plagfc|.c nanufaietuia pDaducas 
twataa with hydsoeaxlM»s and otiiar oiri^ia oai^ornds^ as iiaii 
Aa •arious xaaftnts* 
staai mUlB ^i«diiea wasta tratar tmm tilia ookiiig of ooai# 
tha washinff of blast fiii»iaoa8» flua gasas and tlis yielding «f tha 
Staal* Thasa iiastaa taad to ba acidie end contain 6fanegan# 
pliaBo2.« OJea# calia^ iinaatona* aUcalit oils* n i l l tcalet fine 
atiapandad solids* I«irga mill may srceo^cr by pxodueta but. saallar 
Mills do not find this aoononleal and ntany simply aautraliss tha 
aeidity %rith limay tihieh loads to « larfe volusie of sludge* Othar 
Matal indastrias hava similar problami and thair waatas generally 
contain the metal being pzQi&mmA or plated* ehrontiwt* lead, niokla* 
oon^iitiii* sine* copper* silver « as vai l as acids» aUcallna, graasa 
and o i l . 
Othsr inditstxlss have a wide variety of water poll^^:«rta« 
liMithar* tannaiy wastes have h i ^ total solidf# hardness* salt 
sulphidast ehiwiivM* alkalinity# line and 1*0»I3« Polishing of 
ipt ioal glass prodiaees red <f rom irwi> wastM oontainiRg 
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Tablm m>^ 
( %ivlomiMiital Pol lut ion A j^mncy) 
Cateooriga of 3ou3pee» ^»9WP Mfl»4l;^ gffifi<^ P9¥^*^ffi!y1y 
1. Pulp and PapT mills 
2« Paper based«builders Paper 
and board miXls, 
3 , D&iry Prodxicta Processing. 
9,0«D*^C.O«D«S.S«baC, W.S«Z«» 
iffig' ^ # b ioc ides , 
B O, COD, SS, 
pH, B0D,COD,DS, SS, Set S» 
4 . Sugar Processing BOD, COD, SSt DS, c o l i , NH^  
pH« httttt« 
5* {Textile mil ls* 
6« Leather, Tanning and f in ish ing 
BOD , COD, DS, c o l o r , SS, 
Heavy ra«"tel», 
BOD, COD, D8, a l k a l i n i t y 
hard, Ma^l, SOj , S, Anicms, 
S&lftir Def ifi^tiyn pf P a r ^ e t e r a 
DS«.»-— Diaaolved Solida 
SS———. Suspended Solids 
Set«;8<»- Set t leablc so l ids 
bac-->i»> bac te r ia 
c o l l - ^ - Total col i f ozia 
w,S*L— Waste Sul f i t e liiquer. 
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0mtmrg&ttk.» and siuv^adad K>lid« ^at do not Miftti* SMdiiy* 
Iiaialdri«« har« tuxbitf !«•%«• that ai« alkalina and contain 
oxganie aolida* Radioaetiva vtaitaa xaaiilt f xom niae^ aar powar 
9laiit» fual proceaaing {ilantaf iiiiit»itala and xaaaaxch libonteriaa 
tiaing mdioiaotopaa. Sail diink bofttlitig p3laiita« psadiica Hiflhly 
•Ucalina waataa with higli 1«O«0« fzoa tha nairitiiig o£ bottlaa 
ifhich invdtvaa lantyvai of eigatatta imSiht pmpmx and othar 
dtbria laf t in tha iNyttiaa of pxa^ieua uaaini* 
iaga Aniittl waataat 
f axn aninai wniiiar ia ca^xdad by ai l |>aopia in an ia^oxtant 
io i l iactiiisar* fiaida faxtiXiaad tilth manujee fai3ajra4>ly show 
Iii0iar yiaida than theaa witlioi^ Aftmueat and avan tihan tha nanuse 
tjp»atiiant ia ^dad^ mm tQXmSslm infiuanea pmmlw^B fax years* 
raxn aninal waataa ean not ba araidad# honavar* and thair 
f«aaanca posaa aazimit pxtihlmm ei ador and watar p0Xlutim» 
aemtimaa in addition to pii>lie haaXth pjcotiiaHa ariaing ism 
«oia in tjcaniMitting diaaa«a« flia mmmt and nattua oi tha 
wastoa pjcodttea wiU d^aad on tha type of aninai and i t s diat 
liacluding faad additiira»>« Nott ^ tha t^ Mta cioasista of 
mdigaatad fooda, iatgtiy oailulota and fihvaa« l^ ia uauaX 
paxanatara for tha daa«tlptiaii off mmiaipai aawaga <• i»0,!>», 
0,|}*I3«« auqiandad aolida iiara dovalapad to c^xaotairiaa hi#iiy 
liquid tiaataa eonaiating lioatly of watar and mm not m 
•pplieabla to aniMai Maataa« i*ich ata <|iiita aelid. tfm total 
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wMiti^ t valutti for B*#*i mtnA mmpmiA^A 8o3.idi«« tiowevmr* can b« 
ci)R|;>«««d with ttioMi f sum tli« hunaii pipulatioB to giv« poipulatioia 
ARiMtil w«9t«« •£« • Mijoir pjrabXan one* th«y « M p*xmltt*4 
to anter vatttr ««c^li««« «li*ii ciiikf Intiwittt ftxvM sx* «2*ftz«d 
or whttii ironotf «arjri«« th« vnittos itit# ««t*x««4^ r»» 
CiuExant iiitcxvit in eniaHtl «»iite eontxtcl c«nfexes on th* 
taifi of ««sobie «iid amMisoliic Moiogie«lly «etiv« »y»tmm aad 
tJte qpzvftding «£ wastes tm the land* An«^ ]?dbie la^oona ara 
vmmd to jDimeve and 6mtttaiy mtch of tha organic mattar and# 
lAian £oriE»iiiad with aaxebir ayatem^ to giim an effluant that 
im of adaqoato q^Mility for diierbar l^ng into riirers* ll^ e ann^robie 
ifateM aeeapta aXiagi from a f«ftd lot o^ e^ratior. ai^ d partially 
dtgradaa and gaaif laa tham* i^ iaraaK tha aerohie unit dagradas 
tha rttaainiag aoJUibla and particulate itattar* 
Sadiaanta - soil and Mineral partlclas waihad into atraan 
fa7 atoma* Sodimaiita haira bean l»oth hXttBiAg and cujraa to agrietiltiira. 
Tliey haiva addad to the f artility of toil idiiani dapeiitad aadifimitt 
csan aettla on trout apawning bad« and auffocataa tlvi afici* Zt 
can ttlatt villa of adult f iaht i t intarf area with (leaH)iH:i« ,^d 
lAdiaatrlal yam* of water tmA addt ai^^ktai to the water 
cslerif ieatian* zt can lead to reduce diaaolired (Siy^ ea level 
sad can thendoy edreraely effect aipiatie l i f e . It effecta the 
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mcsmmtionml waX\m9- of iakfts* »Mi«cvoiirs« and' •tcsaas* . 
In smemnt yii«rs i t h«s b««fi viaiiwidi that am4immtm owney 
ntny inoz^anic Ajid oirQaaie nttt^riais with ishmk eitm •bsoil»aa 
to the ftucf«co« o£ «ilt p«rtielM« Xn pftfticvlur ptioiptiojnis 
#3«oiS?«a «n «ilt «nd caf)ri«tl to th« liotton of Imlm* moA riv s^ra 
Msy plfty «» important lolo in Oiitxopliio«tio»i vnA isany %nitar 
AiuioXtibl.« p«stiei4«« (inch a chieirifiatad hydi»caud»oiis} avw 
earriad into watax tiays toy aadiitMital* 
fg^ifflt afgf«^^aat 
Plant zasidiitta fxcm cxopa tnd oxtsliairda can coiatituta 
iwivixoiuMintaX pollutiosi Mtien t^ey hati^ c^ r plant dlaeasas attid 
paata or tihen they ax» burriad and atsit smokB and hydrocaxbotis* 
ligricultiunii burning ia att inportant aouxca of air poiXution. 
Plant datocia ean lia uaad aa nilchf for axas^ia, i t oatt 
to* upvwM 0fr tha giaund tmdar orc}iard traaa. 
ftqriagtttytX Chaa^ cflj^ n 
t» raeant yaafs thara haa toaan aa inoraaaad wm of 
agricttitiirai chanieai* aotabiy paatieiiaa and fajctiJLisac»« f^ taaa 
c i^amicala hara ba«n affaetiira in eentvaili&g diaaaiiaa m-i paats 
l^at af f aet Gxop, Uvaatoak and avan liigain batoga* 
Agricultural fertiliaara aold eommaieially ^anarally 
inelttda ona or iiora of the main plant natrianta -iii^m^en* 
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E«jctil,is«r« i s oynthfttle aaionia CiM.)« #r onn o£ i t s d«Kiv«tiiP«9 
•uieh «• amioitiuni iiitr«t« (m^ ^ 3 ' * ^mmndxm •nlphats (Ml^)^ ^ 4 * 
tUtvogen i s pxwSuecd soiittiBiss in ovganio iomt atieh «• IUPM 
(Co ORij^j' *n^ esXeium cyaiMMi4» < Ci CX^h iisst oi ths phospheimis 
|U<^«£tiii««rB eoMt fnM mclc p}iosphftt«# ^Amtm pilnclpti ccMpoii«it 
i s fiuMtsiittitft (c«^ ^ ^ ^ 3 3^ ^^^1^* WixmiXy g»mtiid xock 
llliosi^iste i s gsnsjmXly ttm^mA ss ths muitifttetujdiig s i t« with 
iroiilfhXy «n squsl, snoimt of siOptiinle seia «o pmdiues « wmtms 
molvSai* mixttar* o£ Monocsieim pho^plists (Cs (lijPOi)^ > and eaieiiM 
suiphst* COOMI. ) IcncMfn «s supsr plMM|ihate ^ or P^ Og)* 
totsssiUM fsrtiXissrs otiginstd from th« miriittg o£ surface sxid 
wndtrgroimi diposits of potash boajrlim «iiief«tXs Mid sooiui, 
PxdbXmnm can sjriss item orsr use of %Ym fsrtiiiwixst 
Ibscsuss fsitiXissrs can hs txsiMgpoirtsd into grmiiiA %mt«r by 
issehing or into wmtmxwtiym hiy natuxml drslnjyr mid stom 
irunoff• Mitmttts «ra of spoeisi caac«m« imt thsy Qsnoxuily 
find thsir nsy into watsimays fxom fssd lots and fartillseif 
ttsa« For mmf yttars the %9» lNt>iic iiaalth aai^ioa meawmndmA 
that drinking imtar usad by infants contain no i»oro than 
10 ppBi nitratOf 100 p^ i s noif SPA standard for a l l drvn)^ itJ9 
Mitars. (Jtoimd tratar stypilias obtainnd by «««lls in afrif^altural 
areas sonatinas aaccaad this l i n i t itstuOly baea^a of the £a«<i»let 
contaninatioii« 
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ItimxqaiaiJB aaltc, pmtmst in tlia «oil« and geelOfie 
MittMriaia of ueid zwgiwii €»•« »»«« intci if»t«rw«3r» «Hl !»• 
iipcMiitsd «m fan* that uaa ijexfatad natair JMA^I tha aaiinity 
6C aoU eau ImilAliifa mlasa affaetiva afainaf* Ji pgmimA 
for* Xxri9atiaii tnitar can alao paxaoiata Omm to gioiiad iratar 
«i9pJtiaa and naka than ixmxmBia^f aalty* Salinity ia a 
neridi widB eonoaxBi 
Vaatieidaa o ^ toa olaaiifiad in « nuaiMMr oi diifatant 
Imyai (1) )>3r thaiv taxtpat CZiia*etieidaai haii>ieidaa» ftmgicidaa* 
iodHiticidaa, aJlafaeidaa ami ao ior^» la) W thaiv i^anieai 
nattixa (Mtittml wBvadM oaqpounda* inoifanic «!oapouiida# ^ilorinatad 
liya«oeaxl»aaa)# organapho^phataa* oaiEtooiiataa and oth«m» and 
CD hf thair «oda «^ aetion (atORiaeh poiaiaing* cantaet poiaoBa» 
ii«iiptata# and ailhaxa* 
$Byfct|c4j|m» 
Xnaactieidaa aia niiiaUy Oiaaa0iad aa atowich p«ia«0ia« 
contact poiaona and fitnifinta* atOMach poiaoaa aca thoaa 
talcan intajRaaiiy through tha nouth i^ ^la inaaet and ^mi ai»9&i^A 
into tha body thxoafi|i tha digaativa txaet, ayrataiiics jpoiaana 
ftxa thoaa aibaoitoaa ii^o tha plant on mq^ieation ittd ISian 
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iKNtfestwl by thm InuMct ifli«» i t •a t * t ^ plsnt or i ts M|>« 
TiMtgiieidas «x« usad to pxwiront or ojpRdicAtA ftmfftl diMMCMi 
oi pJlMits* VrotoiBs f i»i9ii;id»s i»od to pxinraiit f tngi iaeiiate 
si^^tur and eo|ipor conpeiiiids* Sjr«dic«iit fimgieidM inclitd* limm 
•i^hiir« foxaftidili^ fdte and mmmxml diiiit]pocoa|»ouiid»« 
HOibieidMi •£• plant k i l l ing €}ifl#ic«la« Mon«««l«etiiro 
hMa>ioid«» stach m» •odium anwaitu^ aodiul chlorato^ •ulphiurie 
•eid and aoita o i l id l la a l l plants i Salactiva tioibicidaa k i l l 
only Qojrtain typaa of plants^ aiaeh aa f axooa aulphata* 
aodoRtieidaa ava usad againat saianta auch aa m t and 
nii8a« aoMo hava a diiact inaiadiata aotian* aueh as attyelaiint 
aodium {luor^-aeatataf i^ oaplioxoiui# thaliim and AMf If Calj^ luuia«iP>^yl 
thlo tts«a>« Othajts axa aaticoagialftnta t\it^ aa ttia emmmlf 
wMd war font of iq^aeial iataxaat ia Boxl>iOHiida« a •ary aalaeti'ta 
t««f|««nt for rata ^ a t ia ittieh laaa tOKie to othar aniiaila* 
laeh yaar aoma paraona dia baeauaa of tha off acta of 
pantieidaa* al^^ii#i tha niMdiar ia m$sk laaa than that f IQM 
otiiar aeeidantal eauaaa or avan ffisai othar typat of poiaaniiig* 
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Me «oMct httthal do** ean b* f ijwd. Of ewaw* to«cift««« 
Miiy rmtisiilm cas affect hiMui mmpmmm t« |»«ctl«id»s • A t^* 
MX* di«t «n4 Muiy oi4i*jrs« sine* ^ « miii ti«uucd» f ZOM axpoausa 
ISO pttatiei^M •£» oceiip*ti<ini# M f t ^ mtl* !!«»• IMIMI instltitlNiA 
%» piwMwt p«j»oiui in •gri«ni].tisf»i a»MS* for «acMpl*# tha 
SPA 9pmetUi»B thttt f laid tx«at«d %iith atteyl of aiotliyji pamthioii* 
•ldiia# or bidria oaaeoii bo matmxmA Mntil 48 tioim af tior tlioy 
tiairo bawft im^ xi^ fadi* 
Oocaaioiia21y# l^ axaona hanra 4iaA fxwt aating food 
«ecidaBtal.ly oontaainatad with piwtieidaa (•*9» S90 dtatha in 
ttiflcay eC ipanons havinf aatan aaad i^ raln txaatad idth 
faxachioxabaniiaaa* 9(1 daatha $» GoXmbim of pamowi aftar 
aatlag flour eontiniaatad liith parathian. 
^stm abaanca of abort tasa affacta in hwian bainfa 
pieiirriAg graatar ^lan cracafft ajqiioaiira to thaaa oaniMitind iB 
no guarantaa of thaaa long taisa aaf ai^« Paraena ai^ poa^ d in 
thair «ec<«»ation or in othar nayi to radiation and aabaatoa» 
to wantioR two proninant amwpiwi# of tan ahow no data«tabift 
of facta tantii aftar 20 or 30 yaara had aXapaad* floiaitiMia avan 
tdian thay wnra not aiq^ oaad during tha iatarrai* 
ftong-tam af f aeta that ni^it oectir could ba ialatad to 
eareinoganie« amtaganie and taratofanie propartiai • tlia 
idiilitiaa to produea ooneara* iwrtationat and oonganital in 
utaiD nnlfozMitiona* It haa baan found that auff ieiantly 
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Xmcgtt tfomatixim ci BUT* dimlAtiM, • Idrin* iMvitachioir and 
Mixwx «£• a l l e«p«bl.a of in^kiciiio tiaMMTS In nie«# ineJltadiiig 
»aii9WBt tumof*. tmwmtogimit^tf i « also an Jpan ^[^stioii 
Init tiia txagie mBpmriMwsm with thallia«idB in tha aarly 
if60a ai«ipoirt tiia naad for mosm mum asiA taatino for this 
ptopmgtfm 
Tha of facta of paatieidaa oa viXd l i f a ajea toattar Iwowii 
and oftaa alanaliigc paatieidaa ara oftan ooncantratad ia food 
«diaina« loading to lavala higli anou^ in birds and f lidi 
to da»aga thair Haalth and r^rodaativa aetiiritiaa* 
riah aiao asdilbit ttcnita raaponaaa to paatieidaa. 
fmamim mm TO »wjMiit 
Vhm fraction of aai#aga wliieli ia of deapatic origin ia 
iargaiy eoi^ posad of MOtalwlic ooaatoi togathar iii«li# in aeaia 
countrias» that naearatad aalaMl and ragetalsia prodiaeta of 
kitdhan di^poaal anita* Agrieolturai aowaga eontribiitaa f aaeai 
and vrtnazy waata of aimiiiar ccHpoaition* mdaatriai waata* 
by eoBipariaon may contain hi0i MataJLa* pbanoiSf fomaiAkliyda* 
ate. and praaant q;>aeiai pniiiaaia during i ta aubaagtiaiit 
traat«ant« In addition aa^aga alao eentaina draiaaga natar 
f z«m roada and buiidinga and iaac^iata and ntnetf f ron aoii* 
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ergmie vmatm «o lonf «• ^ « merg^n xwiaiXMMiits do«« not 
•xoK^d ita «r«i]l«bil.lt3r« fhis pioc^M i s ci«XX*d MiLf«i|nurl* 
iicmtimR during nhicli thtt orgwlc iMtcrlAJji ««« eonvvirtad 
by asudbic nidxiOi-oxvanliiHit to inoacganie Mits« Co^  •B*' mtar* 
ftw C«2 i« fijMd kiy «ittotxid|>lui« soiM of «ilileli x»p3L«iii^  tha 
dipjL«t«d McyfHi* If th* iOO is too high («• with mmmBBirm 
di«ehftfi|o of mm Mmato) mmmx^im xoduetion of organic 
aattara <»oettni with tha i^uet ioi i of foiii aaiaiiing# 
auiphidaa and mtimmt. BaeaHaa of tha aaif<Mpttrif ieatiorv procaaa* 
jprinitiva Imr pepolation ociMaiBitioa wora ahlo to diadiarga 
thaaa aawaga into rivara tor atiaaaia without any advarao 
affacta* M^md tha impact of niitriaata tmooiiragad a iarga 
and variad aiiuatie fauna and fiora* 
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yft^ K pm^mwui mm to wsamzm Tammtta^ 
\ 
iittits* mmA mmf e^mt mmll m^m ixuBtmtwim in th« tfistjrict 
iahftiMpiir* ths nans ni «IMI todiistfi«l iMiit« anA tiMiir jpffodttction 
ct»ieiti«« • ! • 9lv«ii in tlui ¥id»2* «X. Mogt oC tlw wisiuis «i 
IOMI induatdiiM MPB diaahupgitf ^ i ^ itliiAifi lliir»r likioH wimB 
twom til* Miitn oC SluaJlilti wad af t*ir esMMiing M«»isl 4UUitxiet« 
Kali iiatfi# SolAiii mtc* «|go laeaiva* «(i« nwitft dliOluixvM fXIM 
vurioua souxeM* Mmy laAaitylMi in th* dH^tiriet M » •ituttad 
v«cy f «r f iKMi tlw xivx thuxMf ox» tii«y oouiA iie>t MaekmxgB 
«K|| iiaiita lA tlM jr^ Mkif slid bufe diflchAUKi ttM muiMi itt iJUilEcSiMi 
prndB* it til* MMt* 1« not pmupm^f ^gtrntmA, i t can iMUBimmm 
JteoDQ IIIMI twalva laimi widi Mudiiai imilff iiiAttstxiAS in 
SalMiXMDtur diafcKic±a %IMI MMinA of WIIHII' M>iiM%i«ti Miy te 
l^oasibis fKM ptp«ar« iufptv* f i K t i i * Mid sn i^fir inattstciM* A U 
'tiMUMi Jiirtlialti'iM oonflxttiiite aiflitif'ittMHti tMnllsifaiilMi in thai 
natay* ^ fem^pawr awl piily MiHa tha ajgwlf timnt 
tflaaoiirad MOiia* iii|« ate« ioir tha ai»{|ajr iaauatiey tha 
5& 
Immm BigaiiiietaA j^^ut ints mm W&n, a}i»# mmpmuSmA solids* 
4i»«ol,ir«d solids* 1im$$ pH sad assi* For tsaetils iadiistor tiis 
ImoMi signifieatii ^ollttfcsnt sm 8oe« C3W# dissolirod solids* 
<oi,or* sitspsndod solids* hssvy nstsls* < On* Gr* Ka oto* } o i l 
sad fa t fxiM ^miwf iadiistxy* flis si^aifiesnt i^iAlittsats sco 
yft* BOO* COD* dissolYsd s^ids* siii|»4Hiidsd solids sad sottloy»lo 
solids o«e.^  
Vfasfo aio fivs Isxgs seals sugair iadostrios ia district 
d^iaxmpiur totall iag ^ M psodnetion oipsiBity of slKnit I I * 130 Mr 
pme dsy* Qi idiieti ttehalssoii Sugar Hil ls lAd* has tlw piedoetisa 
ispseity l*00e Nl/dssr* ICIihta Mtgar Faol^ iey tAd«* 1*900 MT/dsy* 
&oxd Krishas ditgair Hil ls IM«* 1*130 Mt/dsy* R* Nixaia Migar 
KUls sitd,* 3*000 NV/day sad oaasiAiifa Ud«* • f*ooo MX/day» fhsss 
iadttstariss pxod^ss sugair wexih Rs«f«S3 ezoios por yoar« 
issidss f xoa thsss f ivs laigs seals sugar iadtistiriss* siifhtssa 
•ova tsiits aanifacturs sugar* Idisadsari* sad gtir ia saall seals 
soetor* 
fhs physical data sogardiag sugaresas entalisd* si^ar 
ssoQivsrsd* HSJUMMO pfoAiesd* aaaufMBtnifiag piooass itsod sffd 
^i(#roKiiiats iwtsr used axo givsa ia tsbls ^X* uliieli r t f Iset 
Hhs oontriliiitioa oC thsss f aetoriss to ths matsr psHiitisn. 
Matsr pollutiQi) das to sugar iadustiy is oC groat esneora 
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IA til* distviet of Stimxmpuip Mhxwiun* Bijiior* litsAff«ziia^wr« 
llMiintfe* f$mmiMimA0 b«tt«itMi thmm <Si«tjrietc «i wmtmm ll«F. 
eontxibutii to tiM Major pinrt of tlw t«rt«l> pjeoAaetlon of tiio 
•tagwt in ladlJi. thoao sugur iadiuitxios diiM l^iaxgi ttio wtMtm 
lAdiaeriniiwtoly into tho xivon^ isnS or «i»ielp«l Mtwrs. 
thmm WMtoii «fo vviy eo^plox and ptiti!ttK»di2.o agftinst Mid 
eroating sorious pmtolmm of wator pol.Xuti«n« »mmx i^iotog* 
and oe«t« InMuitAxy eonditiona la n«tiu»« 
lomco of tiaato and Manufactttrinq >ioo«—« myoiirodt 
Tlia mtgarcaa* eniahad into a aaria* of roUar aiUla* 
Hatar ia apiayad eaatimioiialy on tha cruahad esna ae aa to 
gat tha wmtimm asetraotion of tha Juioa* Tho aiU haarin^ Mi 
ara coeiad hy a ilov of iiatar t^ic^ t«36aa out gxaaaa and e i i 
aa mill aa ittJUsa f roai tha apilJl evor and laakaga* Tha eana 
tiaah natar a2ao earrlaa aolid la wMpanaion ai^ diaaol'vad 
organic and inorganio Matoriala. 
fha i^jem a»JLiaetad und»r preoaaa ia paaaad throits^ tha 
atrmlaar, Xiiaia wntar im addad to raiaa tim pH itom 7«S to 7«9 
and haatad to lOl** G« ¥hia reatOLta in coagulation of auapandMl 
lavuritiaa* In cosbenation piocaaa CO^  ia appliad and Juiea 
is f iltarad* iacond ood»onation ia nada 1^ applying Co^  m^^im 
'Ok 
and haating tha Juiea i9Boiit 70 C and f lltarlng i t in aaeond 
filtration procaaa* Mbir tha Juica ia aiftijaetad to firat 
6 1 
Vabi* No——9 
PhysicaJL Btta xenftrding augsir cam cruakiiid, sugar Zi«orM«d#aol»-
•••« pxedtiacMlfMRnufiK t^iurtog pxocass luicd and ufpwoximattm watajcw 
KiiM of th« Sugareane Sugar Molasses Maiiiifsx:* ApproKi* 
8ugar factoxy crushed nscovered Producud turing mats watar 
l^onas/day Tonas/aay Tonas/day Procass tisad Lit/day 
uaad 
i* Krishan sugar 1000 9S 42 D S 10*7^10^ 
Factory Xttd 
Sarsai#a» 
2* liord Krislma 
Sugar MWL ^ 
Ltd Sahaxanpur 1200 103 51 D S ll*7klO^ 
!• GaBashira sugar ^ 
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«ial|>liit«tioii by •g>pXyiiig ao^ to bring thm frtt iboiffe 7 tnd 
eeiio«iitxmtion to iO brlx •yn^* lioir ttw syxup is •9t ia 
•ulphitad and pSI biou^it aboitt S.3 80^ also hmi^B im bl«»ehiiig 
tli« Mftt«xi4UL« Vhm pttriodie ««ahiiig «£ f i l«tar eiofeh alao 
«dd thtt poUittion lead* The juic* i« now boiXad in pans 
and than cantyifugad for tha aaparation of sugar f i«« aolaaaaa* 
Vhrn watar f xon condanaar oi aviporatoita and vaeutai pana ia 
Xarga in iroiuna and eontinaoua in f ioir* idiieh ia eooiad in 
apray ponda moA rauaad» uliara a larga quanti^ of thia iiatar 
ovar«f iewa and nixad with tha watar* 
Iha production of induatrial waataa and tha nathed 
anployad for thair dii|>oaal are vary aiailar f IQM ana faetoxy 
to aaothar* but vary a i i t t i a according to tha gaegraphio 
loeatiena and avaiUibility of tratar uaad in i t * thaaa augar 
f actoziaa produca iaxga voiuna of Iif{iud and aoiid wtataa* 
Sha liquid waata ia diaahargad aa affltiant. :&idiaeriiiinata 
diapoaai of augar faeteriaa af fiuant in %iatar and on iand, 
laad to aarioua rivar pollution and anrironnantal aanitation 
pxobiaMa in tha xagion whara thay ara diq;»ooad off* Tha voiuna 
of tha af fiuant of tha diffarant augar faetoxy dipand largaly 
on tha availability and oanau^ption of tha watar in particular 
factory* 
Tha h i ^ valuaa of lOD in tha augar f aotoriaa Hay ba 
dua to tha nixing of aana^Juica in tha naata. Zt waa alao 
obaaxvad that idianavar tha pK valu« of tha uaata ia laaa ^laA 
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i or •# th« WOD, COD and v«l«ti l« aolidtf In th* if»»t«« • ! • 
Iiifl^« Iiojpd Kriahn* »ag%s MXl^ aatuuranpiur^  can li» eitad as 
an «canpX« of this aitiMitiQR* Th* «••%• f VOM this i«iit« in 
Most of th« e«MMi Also oontaimi wMh mmmt ot th» • i l and 
grasMi* lioMavar# tha aixing of 0 I I and gmaaa hava aa baariag 
on tha pK TaXaa of tha i«aata» Noat of tha augaJT f aetoriaa of 
thia zagion inataUad a l l aapaxato]ra« but althar thaaa 
aapazataxs axa not piopaiely nalntalnai or thay aia 0i loir 
capacity with lapaopar placoMant* Aa aueh lajrga aMOunt of 
o i l and giaaaa geaa out fio« tha faotorlaa In f inal aixad 
Tha f inal Mixad vaataa f loa a l l thaaa f actoiiaa ahow a 
wlda iraxiatloB in tha ehtiiical ^laxaftarlatls and poaaaaaaa 
or^oiie f ollittlonal aidbataneaa pjrlnelpally tha augar and 
caibahydxata, fha 9Gb of tha Mlxad imsta vaxiaa f IOM f actozy 
to f atftoxy ana zangad batMaan tOf » | /1 and 16i9 wvg/%* Mhan 
thaaa valtaaa aza eo ;^>a«aa with Valuaa atiggaatad hy ZiZ for 
tha aaf a dli|>oaal of waata^ i t ««• obaazvad that nana of tha 
augar f aetozy la obaylng tha aoZMa laid down by ZSX* 
Vha Mixid waata aa i t laairaa tha factory doaa not 
appaar to ba bad aa i t doaa not ooi^aln any fmi tmeXU 
Aa tha waata atagnanta In tha araa of diaohazga for a fair 
daapa# lllologlcal action atazya with tha prodaetion of 
«bnoKlo«aa gaaaa nanaly U^B, Uhleh l a ^ r t a black color to tha 
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•f JLov tlm i t* «KygMi MMMIXV* i« x«piaXy aiiiisiistaa «tMi to 
hiflli mmmiAGm Ima mid mi» emmtma th« mHmB ps^lmm 
of X04;>ix)iU0ii to thtt 3,if« Xiving thoisiii* 
M^Vftlfit pijo ty, yy t jao %lt»tgyt 
moso i» tmm Urge sesU taoctlio indiuitiy in tho 
8ili«zii«>«r city ( tiozd KrishMi t^aMtii* i i i i i s K Tho iiMto €JRM 
text i i* Mills hwm tho tignif ie«tt pollutants l iko K>D« CGD# 
diasolirod solids^ •uafondod solids eolouxf* hmeiy mmtmU liMm 
ccjppMTf sine otc* Thsss wsstos f son tsactils ai l l^ osasinitsd 
tor oooldied* Vbm fitoms snd dssisin? ths fstoirics* tisim high 
BOD snd SCO quito siiftlins* xsquiiring ncutjrslisstion and othsjt 
txttstmsnt. Ths imstss sz i ss f jrcan i«|^«riti«s in ths fibrs *nA 
trem ths chsiticsls ussd in pioeominfc fhm piodnetion off 
l«000 kg of wood Isods tj^icsUy to 1«S00 kf of i i^urit iss 
(wool f ll»x«s» ssnd, gxsssSf ^uxns) snd 900 to SOO hg of proesss 
chemicsls with « total of ^200 to 290 kg lQt« Cotton pxoeosso 
iag loads to joslatiiraly imis total 90^, tout ths wasts watar nay hava 
200 %e 600 ag/ l msh iaaidsa tha stoava polltttanta tha vasts 
vatar also csrrias haaty aiatals l iks eeppaiff ohsaiiun* aiae 
aa pollutants, 
goUutioB mm to yaoag lnduat«rt 
9has« ia eoa larga soala pspaf induatiy in tha diatxiet 
saharai«mr < »t«r Pi#ar Hills I*d«>« «MI knoMn aignif ioant 
6 7 
«oIid8« diaaK^Ted solids* bftC««iri«* MH^  and also «««»» aMit«ls 
•te* vpw and pulp K U I pxiHltiMa a 9«Mt iMoimt of watMr 
pollution* fh« offlianit of %ho papor and p«lp Hills iii • 
coii>l«ie Mdbetuso of tho oliMiic«l« iMod in tho lursft psoeossss* 
fttray ifood chips* bits of b«fk* oollttloso f.ibxos* and dissolvsd 
lignin (veodsr tissut emj^btkuf^keask^j, About SOX of tho wood usod 
mm ii^ut is oventuallr discsxdsd «s wiHits astorisl. Jibout 
35 M*7» of solids ifozo dUNfMid dailr into th« nsxxoif inlot 
loachinfi to the mill, most of nhii^ ssnic to the bottom to 
prodvics a slu^tis scvaral fast thiek* blankoting fiSh q(>«wiiiB9 
giounds, dastzoying bottSM fanding aquatic l ifa and oveii 
hatning fish di«actly by irritating or clogging thair g i l l 
••nbranas* Hill afflitant tand to ba daep brown in colour and 
can thus interfara with ac^ uatic phQtospithasis« It also cantaiMi 
coiflpounds toaeic to €ish« such as methyl marcaptan* and paper 
snd wood pulp r^rts^tativas sueha as pantachlrophafiol and 
sodium pastadichlorcphanatft!* Aulji^ tito liquor i s also tcocie 
i s also toxic to sV»ll f ish« 
Tha pa$>ar mill in asharwB|>ur district dischargas i ts 
wasta in the K^ n^dan lUvar near village !^ i^ ri« and due to ths 
discharge of the waste in the river« the colour of the river has 
ccmpletely been changed into darX brown colour and i t has 
broufifht Shazp lowering in the pH values* reduced the dissolved 
eicygan content and due to the pjcesence of othex ehamieals in 
the waste the tomici^ o£ t)Mi river water Have been inoreased 
specially St that psrticular area* 
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^ i i i Za l^iftit »t«iidacd was m^optmA by th* Indian Stanaaid 
Xtuititution Q£ Jamaaxy 4, Xff4« 
m *9lflypg^ Hll<^f ^or rtBH«^ g^«c« W f W ^ i * i ^ t ^ tff f y l ^ m i w t 
ly iiil.«ftd stucf ae* watair ia vaattt rivajni# aatuairiaa^ 
atr«ama# iideaa and laaafvoica* including sivara i iabia to 
aaaaonai dxying* PoiXution of in3land ausf aca wataca with 
aamaga* af j!iiiant and indaatxial waatM ia an iapajrtant pxigi>iaai 
aaaeciatad with induatviai dMralopnant and eoneantxation «f 
ycapuXfttion in eitta« h» a f i r s t ataga in pf«ir«RtiQii and 
control of poiJiution* i t ia naeaaaary to piaaeriha aavtaia 
•taadaxda for tha pwrity of watata into idiieh aff iiaants h«ra 
hnan diaeliax^aa ao that audi xaeaiiriag watar eoiuraaa eoaid ba 
•afaiy uaad for varioua purpoaaa* 
Vha foUowiiig quality atandaida fo» driiOeiag wtMm in 
&idia ara recoiMandad by tha Indian Council of Madioai Saaaarcli# 
Haw Oalhi* Thaaa raeonmandationa n^ply ^o Ai l pviblie, privata, 










7* Tot«l Chxdniun 
a* AXSMliC 
9* Dissolved OKygon 
10. Nltrsto 
(Hln) 
6«0 • 9*0 
1*5 mq/l max 









Th« f0ll(Nfiii3 coiie«iitjr«tiQii of dtmmictil9 •honld IM 
K«gtt«d«dl •M t«it«tlv« linit«« CmmrnKktrntivn oC • ehMiieai 
hi9h«r than th« naxinun wpmeitimA JLiait giVMi hmlmr should 
not bo pomitted in txoatod wntoxo* at i t mmy eonotituto • 
doCinito danger to hoaXthi 
AraoBic 0*0$ mg hm/l 
CaAmiB 0«0l «9 C^l 
X«ad 0«0i nf Mb/i 
Naxcuzy 0«091a« Hg/l 
aoloniiM 0*01 aif ao/t 
Cyanido 0*0i ng C-Vi 
OvinkiBg lAtor aivplioa in i^ieh any of the nantionod 
t«Kie avbatancaa ajro piraaant in aaceaaa of tha i^por liaiit e< 
towAantration Muat ba xojaetod aa unfit feir hunan eanaunptioii* 
dMtoatancoa and Chayactoriatic Mfoctiaq PotabUity o< tt>tort 
Cortain chemical aitoataneaa psoaant in wator and 
aartein ehaxtaetariatie of watar although not canatitutiag 
a hatazd to tho hoalth of tha poapla uaing i t , nay af fact 
ita aocaptability aa a doMaatie auf^ly. A l i a t of awm 
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TfibJLtt llo*i3 
?rt*IP«»c« frM>tf gyy iplftp^ •u|f^c« wj^ffi fgy tprtqit<l9li 
hSSbu ^^¥¥^¥^mp§ W f yiBPf iriHtfr^ g 
P H S«S *- 9.0 
Tot&X dissolvtt# solids 2100 mgi/l 
<inorgaiiic) 
aoli^atss 1000 MflA 
4, Chloridn 600 mg/t 
9« Boson 2wO Rm/l 
n 
•i*>9t«iie«i and eh«x«ct*riatlc i s 0iir«n In Vnbls *i2 toflPtlMir 
vith the iadleMtlon of th* iindR(iljni)>itt •ff««t th«y Miy pxwliie* 
•nd £igttiwi of th« hi^Mct dMiiibls and MKinwi paiMiMibl* 
Thase limiting eeneantratlons aca nainly lndlleativa« 
•fid Whajfa altemativa auppllaa conf atMlng to thasa atandavAa 
aare not «rallabla« thasa nay hava to ba fuxthar ealwcatf 
ladlvltfualXy* pronrlded they ara not haxijtful to haalth* 
¥ha chasaetarlatlea and paiwlaallila laraXa ( Tabla mVk) 
ctf dlaaolvad aellda« iiltKatas a»d fltierlda asa worth netabla* 
ffw dlaaolvad aolida ara lalaiiabla upto 3000 Kft^ l In CMB— wliaxa 
•Ataznata aauzcaa ace net avaUabla within faach* For aitcataa^ 
Mova Infofitatloi} la saqfiilcad to pfaaorlba a valua hut In no 
clxounatanoaa ahaald tha laval aieeaad 100 m^ N0|/1* Awaaalva 
altrataa In dxlnklng watar nay eauaa laathiawotfLctelnaaiila In « 
pane yoang Infanta* No alngla or OOOIMMIC iMthod for raaHnrlRQ 
tiltxataa f rooi watar la «iraU«bl** Manoa* i t la raeowanaad that 
ixk tha caaa of watar su^ilaa oontalalnfii nltrata In aoioaaa of tha 
^Uniting caneantratlona* tha eenauRiara ahould ba adrlaad aa t* 
«ha potential danger of ualng the water for Infant faading* ZB 
Q6t»a of flaorldo« tha praaance of fluoride In drinking watar la 
«xoeaa of l«o m^/l glvaa rlaa to dental f iMrlsla (»attllng} oC 
iraryihg dagraaa of aeirarlty In chlldKan* ittan prea«nt in high 
ooncantiatlona* fluerldaa nay avantttally caiiae endanle ouBWdatlira 






t i c » 
UndMiljRibi* 
• f fvet that May 
Substances cf f ec QUexaUomtioR 
t ing the WKtmt, 
tCU (1) 
Substanctts cau«- Odours 
ing odours 
•ubstancss a l t s r Tasts 
ing ths tasttt 
SuKbldlty JT 4(2} Oastrolntavti-
nal irr i tat ion 
OdLsoived so l ids 
fK rang* 
^* ifc^ i^fliw^Sp a wBsai> ^ iwa*^^ nw MP 
Calcium 
Msgnasiun 




UnctoS act ioisdt>la 
S Uhits 
SOO ng/L 
7.0 - 0,5 
300 mg CaCo3A 





ttotobj act ioaable 
25 iJbits 
1500 ng/ l 
600 Mg-CaCe^/I 









Taet«« aeala Mot i«ora than 50 mq/ 
fomation* gastro lNg« if thara ara 200 «QO ^ , 
intastinal Irrita mfl/l sulphatase if H ^ 
tion in prasanoa thara is lass sulphata ^ *^  
of aulphatas *Mg* upto 100 ag/lng 
nay ba allowad if tha 
rata of imjf/XMg for 
arary 4 ngA dacraasa 
in aulphatas* 
Coppar Astringant tasta, 
discolouration, 0*05 ng n|/l 
Corrosion of pipas, 
fittings, utansils 
1*5 ag kV2> 
? l 
Tl^>a^^>^4<cy^tt«^^ 
lam hatringmt tm»tm« 
discoloutloft* tuf* 
bidity* dycosit 0.1 rag Fe/1 a*0 Mg F«/|. 
gjcoifth of i£on«» 
bacteria in pip** 
mng^xm^m Astxingent t«st*# dim-
colcxHitioR, tuibidity 0*1 rag Mrv^  0»S ng H2/I 
deposit** ill pipes 
Chloride Teste^ corxosion in 300 og c l / l 1000 mg c i / l 
hot weter e y e t i ^ 
Suiphetes Oeetxo intiestinel 
irdtatioA ^h»n cam» 200 mg So4/l 400 ng 8o4/l 
bined with Hegneeium 
or sodium 
KitraitMi Denger of Inf entile 
methaeaoglo bineenie« 200 ng mt/l * * 
i f the water i s consuDNftd 
by infants 
nuona. nuorp.i. ' * * *•" •• '''^  ''' "^  *^ 
Phenolic ¥aate, particularly 0*001 ng phenol/l 0*002 mg phenol/ 
Coapoimde chlorinated water 1 
^2|£i- The values prescribed are to be considered individually and nay 
not bear correlation with each other* 
(1) True color unitt Platinum • cc^Milt scab. 
(2} Jackson Tu]d>idity unit* 
* Dissolved solids relaxable upto 3000 ng/1 in cases where alter-
nate sources are not available within reach* 
** More information is required to prescriba a value but in no 
circumstwices should the level exceed 100 mg li03/l* 
Excessive nitrates in drinking water may cause nethannaglo* 
binaaraia in some young infants (15)* No single or eccmcnical 
method for r^ioving nitrates from water is available« ftence it 
is recommended that in the ease of water supplies containing 
nitrate in excess of the limiting ccxicentrations# the consumers 
should be adv^ised as to the potential danger of using the water 
for infant feeding* 
The presence of fluoride in drinking water in excess of 1*0 ng/l 
gives rise to d«ntal f luorisis (nettling) of varying degrees of 
severity in childr«a# when present in high ci»»:entrations* 
fluorides may eventually cause endemic cumulative fluorosis with 
resultant skeletal damage in children and adults* 
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•p«cift« and ionic eoMposition #f 
ffifWPlfff l^^ffc«if" 
* " • * J B ^ ^ ^ e i d cbnoiSMdif }i»«vy gxowth of 
Vmemmitmm & Potho^iis Gonfom to Wffi dmioiegieti ovi* 
dmcio^ 
Sioflolirod oxguiie 
CSflHKMmdS «inriflOiiiiiiit«i touiCNiaf ineiiidiBf 
wator irttail. not •xieond ostiJMlitlMitf 
i«9«Jt l in i t* in iiirovtock pioAiot** 
?0 
Chapter »vz 
Wktmt Mflpltt* axw eoll«e««d and «iittJlys*A to Ascwvfcftiii 
only an iafiaitoalwil. pmt% oi tho ti»ttl W9lmm mvA is thoiofom 
ni^x«»«iit«tiv» of tho total nuio only to * dtegxtto tli«t tmifomiitif 
of eiMaiieal eeivooition oxisti witliia thft total iwaa* Zn thol# 
•Mitoifial atata, auxfaea and fxotmd iiatar am ati»Jaetad to 
fosoaa that pxoMOta Mixing and hanoganity* Vha fact that mvudh 
tandtaoi^a aaiiat, howorar* ia not auff ieiant eauaa foir aaaiaiiag 
that a hod^ of laitar i» ao nail ttlxad that no attantion o to 
a«H|>ling ta^mi^pia is loqiiixadr oftan baeauaa of local eenditiona# 
tha body of iiatar Miy not hata laiifoni eon^oaition* 
I'ha eoiipoaitioB of natar la also Mhiactad to changa 
with tha paaaaga of ti»a* 
J^ ^la ii^anqptir diat i iet neat of tha aam l^aa aia 
collaetad f ion tha Hindaa ciirar* 9^ t» aiHplaa axo oollaetad about 
ooa and tuo kUonatar intaxvala flaw oacdi othar* tha aaaiplaa 
aia collaetad at ahext diataneaa baeauaa of tha local danditiona 
^ a b o ^ of natar i«ay not hara unitoxm eoaipoaitioiiw Also 
mmi^mB taltan f ^CMI tha hand pvmp ftnd ei^ aa wall leeatod in tha 
villagaa aittiatad naaJr tha siirejp* 
80' 
%gm iwiiily GwaiismA t o pMeipitation mmotimm AV» ^pf»JLio«bltt 
to alwMt ovoxy typo of eli««icaiJl fooetioiui, tor iaotoneOff 
yxooipitotioB xooetloiui# noixtjolisotioni^ eoaplwioii foxiMtion 
ondi aa(i4litloii lodiietion sooetiono* flio oont i t iv i ty oC voliMotirie 
wthodo l o inenMOod by ttio UM of lioro dUuto otontfAVt oolutiens 
< o*«« l|/40« l|/80« M/iOO* H^^ lflOO). fhoB thooo g»nofiiUy 
Mipioyod in oxdinoiey anoiyiio* 
In t h i s toehniqiio tli« o o i ^ o oolutiOB i o otfiKitod^ •pxmyod 
into « vpoeiol dMign iMumor^  and tho inteiwity of ttio ] . i # t 
•Mlttod by « pMrtieular m>oetiml, l ino i s wioouxod with tho 
• i d of ouitoblo l ight f i i t o r , « |>hoto^octcio c o i l «nd • 
H^ LtcmunoHMtor* 
Sodiun ond potossitM oliMonto oxo dotoaulaod by thi* 
aothod# bocouoo t h i s aothod i s psxtici i lsriy usof Hi sad n p i d 
•us for tvfecos of sodiisi snd potsssiiai. 
Atosiie absoiptioii spsetsophotoaiStcy i s s i n i l s v to f i i a s 
OttissioB photoMOtxy in ths t s ssM|»is i s stonisod and sspixstod 
81 
J^ito m f SJMB* F1«IMI phoitoimtxf, hmmwmx, mm&mwcmm tti« aAout 
«if l i | ^ «Mitt«A# «fh«c««s« in Manic Al>»oi|»tioii apwcttvphptOHWtxjf 
ft 3Li#it hmm is dinctftd thtouolh th» tlmm into • noBoehnMiter* 
ii)d on to « tfetoetor ttiftt nftittfitxits ^lo mmmst of i . i^t absexbod* 
Sine* thtt ii«vtt-l«agfch of tli* i i ^ t hmm i t ehurmotoristie of 
only tho Mttal. bsing ditoxiHiiiodi« ^le ]ti|^t •noxtiy alMioJdbod 
1^ f X«n» i s • iMMiim of tho concontimtion of t\m aotal in tho 
MMipio* This prineipio is ths bssis of fttosic sbsoxption 
spoctxoscopy. 
|iit03Winstion of ths l^aount of m,9»6kwd pxYt^% 
Ci) Mfqayip sii||il>tts P9|i|t|qftt«> It contsiwi 4m gm oi MnSOj 
IH^ O or 400 gn of itEi80^ « ^ 0 pojr i itxs of solution* 
{ii> ^ ^ i n s yptsssitsi SodAds iolittioi^t* Sseh iitxo of siksiia* 
XZ solution contains SOO gm MiOlir 20 gm sodiun s s i ^ and 
iso 91 la . 
( i i i ) Stagch io^utioni»» Zt can bo pzapaxod toy adding iOO at of 
boiling ifatar with stinging to • pasta of i 91 of stazch 
in cold ffataxs and a fan days of ^iloxof om* 
(iv) Sodiiii fhiosulphata iolutioftt-»» An i^ pxoKiaiata V^O soditaa 
thioatilphata solution contains f •lOS gn «f sodium thiesulphata 
par l i tza. 
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mscMXmt^Xf abottt 0«i24a 91 of eof»i>«r iiiaph«t« in • i « t ^ 
9IMS and %nxmi»mfd to « id Ml ctandiMl fl«im nith th* 
Iwlp of dictillod MitoT# diMol,y»d tho Ciiso^ In •Inl iw 
wcHmm 9li i ist i i lod imtor «^ d ndd i l l | t i l l • tiixbidity was 
pfotfueod* addtaid glacini mamtiia neid to eioar tiaibidity and 
M«do the voitMiB iipto MBrlHidl point liy m&Sdxiq diotiliod w«tor* 
^•i) gtand>»di»ation of aoAiim thiooigphaf aoiiitioni* twimA 
thloottiphftte solution in ttio bianttto, ond 3S ce of otonterd 
eoppor stiiphntii solution in n co»iesl flnslc# sdd sibeut 1 pi 
of solid id to tho coniosl flnsk snd titxmto with tho 
Sttlplnto solution t i l l Uis oolotur chsngod f son bxown to 
yellow* Thon sddod # dxeps of stsxch s^ution slid t i t n t o 
t i l l ths blus colour ^isnusd to whito. 
f s f gsi^tion of lissolysd OKyqiin 
Colloet«d ths sanpls of wstor to 6 os stoi^vsd hottls, 
Tho bottlo wss f Ulsd Hpto its SK»uth snd csars wns tslisn that 
no nix toui^ls nAiotild hs •ntjpi|>poi» Addod S ec of Msgnous 
•ulphsts solution )Bff nssns of s pi^otts dipping ths snd of ths 
pipstts bslow ths sujrfSCO of wstsf. Mdod 1 cc of nlknlins 
JKX solution to • similsir wisy and inswdistsly plscsd ths 
stoppor* Miiwd ths emitsnts of ths hottlss by tuihing ths bottlo 
( lipoids doMi and doMn s^ids up \ sovsssl tinss« ^lowsd tho 
8^3 
htrnm px9eipitmtm to ••tt le half %r«y mad adted 1 ee f»f cone 
lUSO^ M aboro^ cloood tho stoppor and nixod i t m» imimxm to gtt 
yoUoif soiutioii* tmkim 100 cc o£ this aoiution in eoaieal 
iU»k and titrata i#ii^ atandaxd aoitttion aa al»oira« 
riaflMi photoaatric na^od has baan tiaad for tha dataniinatioii 
oi traeaa of aodiun and potaaaiiM* 
Htxe tha aaMpia natar ia atoaiaad* aiiaraad into a a^^eiai 
daaignad huxiiar and intanaity ^ l i ^ t anittad hy « paztietaay 
a|>aetxai liaa ia aaaauxad with tha acid of a auitabia Xi^ tit 
f i itar. Sodium f iitar ia tha caaa of dataminiBg aodiiai# and 
potaaaiiH fiitar in tha caaa for dataniinatioii of potaaaiun* 
1* yraparation of Standard Caeh SoJiitiont 
ifaifijhad aceurataly aibe«t 0«0S gm of pura CaESO^  an a imtdi 
gdaaa. ^rnaafar i t to a wall ciaanad cooleaX fiaak raiiaad with 
diaUUad watar« Adftad 3 ee ICI. acid to diaaoiva a i i CaiCOj • 
Haatad for fiva ninutaa to aiq^i CoCooi and natstxaiisa axcaaa of 
aedd with diiuta ataabnia Cuaing iitMiia papar aa an iadieator )« 
¥xanaf ar i t to a wall ciaanad 2S0 ec standard f iaak. and malca ita 
rdkimm upto tl» aai^ point by adding diatiilad watar* standard 
S4 
GM:X, . e l« t i« i IB p r ^ p T ^ 
'Smkmn 90 ce tut mttnd^rA Cacl^ •olutiqn in « eonieal 
f Uksk# Added 8 0 - 1 0 dzop* of Indictttcr and «dd«d 10 etc of 
littffar •olution to hold tho pH valuft atXDund 10« Titimtod with 
vonoiuito aolittion t i l l th« oolour etutfiffod f lom t»A to bluo 
and the strmqth of vonoaato solution lo csal^ulAtod* 
Tho pjcoeeduro for th« ofttiiwitioii of hiueidboso ! • aii 
follows t« 
<o) yipot m voliMO of Muiplo into « ISO Ml bookor and odjust 
tho •oluno to «ppx«Kifl«t«ly SO «lw 
(b) Add 2.0 111 Krichxono Black ¥ indicator in tha soitition. 
<e) Titxaga with Etxth, until blua or pii£pl« awirX bogin to 
aihow* itia and point i s ia«chad wlien a l l txaeas of jeod and puxplo 
c^our hava disappaarad and tha solatien i s elaar blua. 
X, « $0 
i s ToliaM consunad and X^  i s ^qual to i*8« 
WtfAIif 
^yoa and Application i- Matala in solution asiy ba londily 
So 
dftt*min«« lay Atonic t^imMepti&& ajpAetio e^cpy* ^ * nrniimd 
1« siMpl** xipid« ana •ppiici^le to ft l«irg« nmb^ ir e£ iMitaXs 
in dlrinking* tuxfac* end •alio* i«t«f«« ani doMWtie and 
industrial vattas* i^iia drinking vatart nay ba anaiyaad 
^xmctXy, dBRiestic and induatrial Maataa ffwittiini peocMraing to 
aolidbiiiaa aua^ andaa matarial aiudgia* aadimants and ottiar 
aolid tyix aanpl«a may alao hm analy*ad af tar propar ttwatmant* 
Atottie iti»K>xption iq^ aetZ)Dac«f>y ia ainilar to f lama 
emiaaion phetcMOtry in that a aaaplft ia atcmidad and a^ E i^xatad 
into a fiaaia, fJLan* photoaatry* hoiialr»r# nasaurae the amount 
of iisilit aaiittad# iiltartaat in atoiiic itiaaoxption apaetvopltoton^^fy 
a l i# i t hmaM ia dizactad through tha flame into a nenochnmitor* 
and on to detector that meaaurae the amount of l i | | i t abaozbad. 
Xtt many inatancaa absorption ia mora aenaitiira baeaitaa i t 
dapanda i^on the praaanca of free unaneitad atomA and ganarall^ 
tha imtio of itn«eitad to aiccitad atoma at a given maamnt ia 
•ary high. Since the wave length of tha light baam ia 
charactariatic of only the metal being datarmined# tha light 
aaar^ abaozbad by the flama ia m maatiupa of the eoncentratiena 
of the metal in tha aaapla. fhia ptincipla ia the baais of 
atomiie abaorption qpaetrMcgpy* 
the a»at troiMaaona type of intarf arenca in atomic 
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mad iB timumA hy lack oC •|>«ozs>tion i^ mtoam bound in 
•oiecttlAr e«nbiii«tion in the f I m i . ! M « phtnoiwnon emn occur 
«di«i thtt £JUMi i * not suff iei imtly hot to ditoooiato ^ e 
fKOl>oeial,o« « • in the caso of photphato intoirfonoco with Mi9iioiyM# 
or tooeauso th« diaaociatod atGn is liaiadiatoiy oKiditad to m 
coapottnd that w i i i not diaoociatad f urthar at tha taMpasattuE* 
of tha f lama* Tha addition of ionthaaiaa w i l l cf^mx cona tha 
phoiphata intarfaranca in tha nagnaaitm^ eaieiiai and briun 
datax»inationa« oiAiilarly* a i l i ca intarfaranee i n tha 
datawination c^ naganaaa ean ba aiiniinatad by tha addition 
of calciuM, 
teoaratufii 
U ftomic ^baoiDtion ^oactrophotoniataiy,- Any eciMiaicial atonic 
abaoiqption inatxunant hairing an anargy aouxco* en atOKiaar 
biumar aystan* a !«Qnochi»iiiator« and a datactor ia auitabla* 
2« ftugnart^ ^ a bumar aneconatandad by the part icular inatruMant 
nanufacturarr irttould ba uaad» For certain alaniants tha nitreua 
oxide buRiar ia raquirad* 
3« S t i f S t t ^ * ' * ^ ^ giaaawara should ba iiaahad with datargant* 
rinsod with H i hydrochloric: aeid* t i ^ wotor and Aaianisad 
d ia t iUod wotar i n that ordar* 
8? 
ZB g«MWtl» iif t*r eheosing th« p«op*r Helloif «s^o4i 
l^ ui|^  for tlw amlysit^ tli* imp ^malA h* •U.OIMA to iflini 19 
for • itiiiiiiun of IS itiiattoa* ixuring this ^orlo^ aHitlPft tho 
instruientf peoitioii tho MineeHsaaiitor s t tli« m>xmo% wm 
Immg^m* •oioet tli» yxcfpor wwioiliiriwHiifeor t i i t iiidCli# (Kid 
iiaao and so i^iXato tho f lov of f iiol tmA oicidiitt^ o^iist tlw 
iNUBiior mnA Bobiiiivtr floir rtto for ixiwiii poreont ilMoxptioB 
•tKl otaJbilii^f ond l»oloiico tho iitiofcOMitor* »m m oorloo of 
otondords of ^M olowmto undor onolyoio* Hot ^lo ommi 
oorxoetor to xood out tho pngmr cooooiitxiBtloo* tor boot ro«tatit 
nm otonterttt ooch timm m oooplo or oorioo of oooploo oco luai* 
§mpim idt>oo]ib«i6o x Ooneiiitrotioii of otoaiord 
CftleiaotioBt Vf/tA * 
•tondoxA ibooaelNmoo 
fp^aajn GyjCfotiit^ %B1Hi- 0.2 •10 HQ/I oolng O wovoUnglh 
o f *«0« r W*SUi 
Ptopoxotiofi of Stondord Solution t 
U gtftck ioitit|ff^i> CMn^iiiiy w«l#iiid i,00 i»g of oioetcolylii 
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HMO^  «oA wmOm ty to I i it«* in tli« dioiiis«<l aijitiU«d vstar* PiiiftJl 
eoocantxifttlon i s i ag c^ p^r • ! (iOOO aft/iK 
a* 9»tp%mA •olutiini of 1 ^ atoek solutiQii to IM iwotf «s 
««libz«tioii staa^ buB^  at tho tljt* of anaJlyaiii* 
Ipftfiiipoptil gtii«>t«jft (owioiiii^ 
S« Coppor holloir cathoAt 3LM «^ 
St* Wive ioiiQtht 324«7 »m» 
I* ruolt Ae«tyl«M» 
S* Typo of FJlMiot OKidising* 
OptiiMM CommBitxmtim Hjiip* t^ I •* 30 a^a 1WI119 • nvvo tongtli 
of 38S«3 R«M« 
8oii«ltivityt«» 0«S ng / I 
Qs^ma^SLMaiSk*'- o*o4 M « 4 
«^ atook aiiatifltti CofofitJtly noighoa U $ ^ g of load nityato 
fli CMOJ), (AaalrtieU xoogitit gc«dt)t and diosolvoa in dionisod 
diotillod vator* mm oodtiUiiii im» coiipiotojly ocidif iod with 
to ai mdiatiliod illiO| wtd diiiitod to 1 iitxo i#ith dionisod 
disUllod tmtor. I aa « i ag MidOOO MiA>t 
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tm PmpmxmA diliitienc o£ th« wt&dk mol^xtiem to lam vmmd mB 
pi^axttdt using ttw «a«» %Tfpm of acltf (HCl.) wid «t the ««IM 
coiie«iit««tioii as th* MMi^ aiwi for tamlfBi»m 
a* M«v«2onglli i ai3«S 
3* fiMXl AcotylMio 
4* (Mydantt JUjr 
G^ t^iniii CtiKeiitStttioii Itui9»f Ovt «• 10 Mg/l using • tranrolsngUi 
••••MMMM* 
of a7f#S ii*n« 
gsnsitiirityi* 6^0$ mfA 
Pstsctioii lii«itt-> 0«01 «gA 
3t. gfcock goiufeiQi^t- Ciifiif uUy tmi^ KHiia U«»0 g of muiganMP 
n*t«l (•aalirtical xnagmt «m4«) ana distolvod in iO Ml of 
x«distil.l«d ifllO|» Mhsa solution i s coii|»Xtttis« dUutsi to 1 l i tor 
vith 1% (¥/v) mu i ml • i nig iti (iooo »a/l}» 
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a* Fnpccwd dilutidiis of thtt stock aoaution to be mmd m 
•tandaxtbi at th« t int of •si«l]pis^ 
jnftf^wmtjl gMfHB>tfyf (OefiayiJ^ 
U MtBgiiiM« holloif c«tiiodo lanp* 
3» li««^«l«agtiit 279* S IUM« 
3 , WvmX* Acetyl,«cM 
4. GHlltentt Air 
liptiiMUw conewttttmti^ Bmofmt 0*0S •. 3 mg/l miMg m wmmlmn^ 
' oi 2!l3«9 nun* 
ffiH|t |Y|tyt 0^03 mg/l 
*^ •tock goiutioiii c«nftil,ly wwl^iod 1,00 «m of sine Mital 
<AiMJl3ftie« iMgftnt 9nMao) «id aiUsol^od eautioiisJty in 10 w& 
HNO|* Mhm »olutiaii iits eoif»2ot«t iMido t«} to 1 Htm with 
dionisod dist i i lod irator, i ml » 1 Mg ^ (1000 aig/l)* 
3* Px9pmd diiutioiui of th« stock solutiQe to hm tttod as 
•tandajeds at tlia tisM of analyais* 
%m l ine holXoif eathodo 3.aap« 
t* Mivaiaiigtlit 3li*9 &•«• 
9 1 
3. FiMli Acetyl' 
4« QKiamiti MLr 
i« TYpm of tlmmi oKidising, 
Opt i i i Ceiie«|fitir«tAo» jaM(ig|t'> 0«$ « 20 iigpOl vmin§ % tmrttiMigtli 
o£ 31S«$ m^m 
gflPil^W^' G.3 a o ^ 
P«fction l»itiltt 0«l ngt/I 
*^ »toc)^  fioaiutiotii • laissolv^a U840 af oC iiMoiiiiM iMlyMtata 
CHMI^ )|I MK^ OJ^* 4»^0 (Analytical nNigaxt gzada) in dianinad 
diatiUad watar and dilutad ta i lit«a« i al « I ag itum inflA) 
3, ft^fflilFll^ liitaaita galutiofn Ciaaoltad 139 9» aitaiiniiMi nitxata* 
ia(IIOj)|« 9Hyo in ISO ill of dianisad dii^iilad watari haated t# 
af f act aolutian* iHlflMad to ba cool and awda up to 300 «!• 
3« Fzvf a£a diJtutiona of tha atoek laol^ lidattiai aolution to ba itaad 
aa atmdaxda at tha tina of analyaia* to aadi 100 al of atandaxd m 
'•Baofca w^^Kf^^tfr wit^^ ^w^a> •*• • ^ ^ ^ j r i^p^^w^^^a^a Mp ^^aa^ a^a* a ^ v ^ a aaaa^ia^anaMHaiakVi^^a aa( • l^•^•^^a^• '^a aw^'aa'oaMPrai^a'Wi j 
p a i w i i l ^ Pfr—ataia taafiaxii| 
ai^^^ j^^ahpap^B •awa^^aa*»'^^^a -ni^wwHuwiw^^w ^BT^B mNvi^aF^^avp aBi^ ^w^^apF 
8* MBvaiangth i 313«3 n*m 
!• Fuali Acatylaaa 
€• Oxidenti Mitiotia OKida* 
fanaitjy^tyi tha ooncantmtion in niUinxaiai oC aatal pajr litxa 
that pxodiaeaa an abaoi^ian ai 0C» 
.ftaetion |fi»4li* ^ ^ eimmmtntion that pioduaaa an ihaajiiition 
aqttivalttnt to tiriea tha aagnitiidi of tha f luetimtian in tha 
92 
IgSULTS Km DiaCUSSIOK 
••MMIMHMMMMI 
/ • 
A wit«r pollution atnidy h M b««n carried oat In the 
Industrial belt in thr basin of River Hinden in Saharanpur 
district. A large vmbmz e£ industries fure dwreloped in this 
area worth nentioning are those of pa|>er# sugar* ttood and 
taidaeco. The phenoRKnal industrialisation of the Saharanpur 
district and the fact that Hindon river and its si^jugatoriea 
are th« chief sources of municipal water aupply give ai^le 
indication of river pollution and its poasible effects en 
population living in this area* Therefore* a systematic river 
water pollution stu<!^ haa been carried out by cheakically 
analysing the water saaples collected fmm the diffeztint 
points of the river and from other land water sources existing 
in the proKimity of the river* Tha main aim of the study is 
ix> find out a quantitative assamment of the extent of pollution 
caused by discharge fsom industrial unit« into river and 
possible seepage of pollutants in th« neaxby solid whi«h 
subsequently carried over by sub»soil water* 
The water collected from different sources waa analysed 
for total hankiass* alkali metals ftfa** K"*' and h^^h alkaline 
^ r t h metala <Ca** and Mg**)* Chloride and minor elements 
<Cu# zn* MA* Pb, Mo end U } * The concentration of dissolved 
oforgen and pH of the water saiii>les were also meaiured* Tabla»»axi, 
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mtapXmm and itHO/JDOMV^ VAMIA. p«xni«8ible l i a l t s fox* public 
/ 
*£hm hardness level. «£ 100-200 ppM pGn& iti thu seaipics 
Is in the pexMisslble lifsits of XCHR <300 ppn) and lOiO (100»5e^ 
ppn} standards* Hoki«v«r» Aaerican Matar v«»^s raconmsBtdsd 
00-100 ppn as a dasirable lijait. J^ i osqpwtcted tha hardteass 
«£ th<» watar saivples coIlaetad# at the Junctions of industrial 
discharge r.nd the rivar strasra* was h i^es t and the haidnass 
of the sanities collected, ralativaly far aiisy from tha Jiictions# 
was lowe8t« The calciura and autgsnasium ccmcantrations ot %iatar 
saaplaa are %#ell imdar the paxKissible l ini ta rscoosHMndad hf 
3CMR and KHO for launicipal watar stf>ply, Tha same i s the 
case for chloride cmw:«ntration in water y/tti^ i s vai l below 
Khe pamissible liniits ( tsble-36CZlX)« The pH Vali»is of the 
Meter ssii|»las r«nge frOM very slightly scidie (pH» 6«Si to 
msderately basic pH 9.0)« 'The 2CNR racomandad a pK range of 
%0 - d«S# the pH of: the water senples i s thus not affactincf 
t|}e quality of consumeble water. It was found that the Mioharvs 
oar pollutant free wnter have higher pM than the industrial 
discharge admixed water* This indicates thm acidic aatura of 
^le industrial cffluents. 
The dissolved oxygen in water sisplas has s vary wids 
bencentration rsnge ( 4«6 ppm to 14*3 ii^ pii )• Xt has been found 
tliat tha paper iMll discharges enriched water has siuch lower 
coptcentration of dissolved oocygen due to the (growth of nicxo-
9S 
Xn gemmjcml the rainor cl«iii«nt» having m»6» higher concen-
tration than xmixiXcmd by XCMIVllHO/AWllA* 7h« concent svtioo of 
these «l«R«nts ar» much h i^er in water saR|^ l«» collacted at 
the iuncticna of induatrial irasta diacharga imd rlvar atraasa 
and the water saiqples collected from other ao^rcea. 
The concentji^tion c^ co]^«r varies from 0.3 •» 1*4 ppn* 
This i s ranch iQoce than the peztaiaaible limits laid down hy 
ICMR and HHO* Ihe aaraplea collM^ted from tt'ke receiving ends 
iaduatrial diacharge have much h i ^ e r concentimtion of copper* 
Thus* there ia a strong evidence of pollutioi) due to vej^ 
higti concdntration of copper in water* The lead ccmcentration 
( 1*05 i^m to 1*25 ppm ) in weate samples i s hi0i to an alamiag 
aectent* Since l«ad i s n^orted to produce noat hasardoua type 
oi pol l^ioa effedts* 
Hanganese i s relatively a ccMraon metal* Zts concentration 
varies from 0*3 to 1*4 ppm* 3!CHR*s desirable limits for m 
i s 0*1 pp«i and 0*S j ^ ^ i s the BHucimym pemissible limit* fhe 
concentration of Hto i s found to be hi(^er in water supply 
collected frcm the wastage dischaarga* reeming river and points* 
'Shm a«aximaii concentration of 2n allowed i s S ppm by DUO but • 
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pot«blft Mtttrs. The vat«r •anpXcs colXttctad f xom the 
Junctions of discharge end river stjneems have amch hi^er 
c^mcentsetion. 
The deteiled «n«lysi8 of imter series collected fxom 
Hindon and ito besln indicates that industries did not have 
any nacious effects on sone perwaeters* For exai«>le« the 
hardiness concentaites of c«** and Kg** , Ma*, K* and pH of 
the water is well under siermissible linits xecoonended by dif feient 
public health organisations. However* the water s«i|»le8 
invariably contain siuch higher concentrations of Cu, Pb, m, 
3n# Mo« ate. than those recoianended by JCm^ MHO and AWHA. 
Various graphs and Histograms have been plotted to w show the 
Kesults of the chemical analysis and distribution of the various 
eletnents. Figure 2,3#4,S and 6 are the histograms of trace elements 
Figure 13 ishows the concentration of trace • i«itals# Figtire 
13 plot of cGpper verses lead is water saiq;>las« Figure 14 la 
the plot of Manc^ese veres lead. Figure 15 is the plot of copper 
verses Manganese and Figure 16 is the plot oi copper verses 
Molybdenum la water samples. Figure 17 and 18 are the plots 
of Magnesium verses calcium and Total hardness verses calcium. 
Figure 19 fto 22 are the graphs showing relationship of the 
concentration of the major elsments in surface waters and ground 
water and Figure 23 to 2$ are the gri«>hs showing relationships of 
the concentration of trace elements in surface water and ground water. 
ppm 
100 
yif • 19 %o as «x« tli« diQKinMitic nqpxeMmtstioii d thm 
emmatgrntim ImmU of Yaxioiui cawioii «iid meoanon mlmmtAs toaoA 
in 4lf f •iwtt WKtar Mni^ lwi e^l«ct«S f son wweimsm «IMS 9Soiiiid 
90uxcm» mm hmtB^tmm; pH «iid ^Molvvd mistg^m of th« MI^^IMI 
MM also iitps»«iiit«i in f igititts 33* «#b* 
SMBSHI SKSBBUML 
If^ yyUI,! th* coiicviitcatioii of •odium in migimcm imt^r •Mtpi** 
i s Miieii lii#k«jr than th« gsoued lAtar WMpiss ( Fig* 20 )• Th« 
^ppmx and l«ii»ir ilnita mm% 300 (s«it*), 140 (O.N«} and 130 (s«tr.)* 
69 (0«lf«> iKiipoetivaly uliieli alioif* that tha wtmiim of tha 
tfgiiid imtAir ewivaa iiaarly eoineidtoa with tha minimm of auifaea 
iiotar eu£va* iitif aca tiatar aaMplaa» S and 7 hcring hifiMst 
•odim oontaets ara ooilaetad f ion waata afflttaata diaehaxgod 
f rOM papor Hiila vhaxa aa atuf aea natar aaiii^ laa Ho, i haring 
loiiaat aMiuH cantant i s ooUoetad fEOM wasta diw^uifg^ in 
f jpao MStar atzaaiHi* this iadicataa an itievaasa of ItO ppar dua 
to tha inasanca of iiasta. At tha Junotion of tiasta disphavga 
and H^mi aitmtm tha conoantfatioii dacmasos ivm 300 to 210* 
aiurf aea iiata# sasplas 1« 2# 8« t hava lonast aodiuM contanta 
as tha csollaetion points axa 1« 2« i snd 9 Im f JEOR tha iuetion 
of disehaxgn/xiirar vatajr stiaam* 
'Shmm i s a lalativaly nancow eoneantcation langa ( 72 pwm) 
in fseiand natar sa^plas. Tha coneantxation eH aodiun in gsound 
laitor saapla saami to too nomal and i s not inf iuaiiead by tha 

1 0 1 
iMCttrnmimq •odlin eanUnt* in xtwr flowing in th« irieinity 
«f gsvuBdl «f«t«r eoUaetion p«lnU ( distwicttat 0,5 to i tat 
tnm rirmx ttwmt sad 2 to 8 IM txom tho junotion U ^^m 
I t i ^ ao4l.un i«v»l in sturf «a» unt^r «Mipi«s obvioiwly vtmilt* 
f COM tho diwmnxgns o£ noditM f n » tfa* wnntM of p^tor Ai l l 
into r iver atjcnwi* Taiiio>JOCZir« •tiimnri««n tho snstats* 
Concwstxntion Minfwi f t t o S30 ppn coneontsntiont ( f|p«) 
TlMcfmtii Mtfilnw 
auffaeo wMtoo tUao) i (UO) 
Omnid tmtor 4(il0) 3(i0 ) 
flflffl'air ThB oonc«ntntion xnngss of potnnniun in nturfnco 
•nd ground wntoss n n 18,1 to M«0 and 8«S to 31 ppai^  ru|p«ctivttly« 
i rig, 21)* Tha potnnsiiM eontantn of ntuefaeo untor Mnplc* 
nro 1ii#Mir than thoaa of ground watar, ftia •ayiaw fotaaaitn 
eontanta i Si ppa ) aro proaant in auif aee Mutar aa^ l^aa lAiich 
axa coUaetad diiactly f ron papar IKUI iiaata diachargia* 
ftia MinlMin potaaaiiM contant ( 18 ppn ) ia found in auxf aca 
watajT C 8«ll, ) a«i^la • nhich ia collaetad f ron tha waata f laa 
vivar watar atia«i« VHa groand w«tar aaaplaa 1 - 2 tering 
















4 r ^ 
105 
tSmixt t»S S In fxcM %m&tm dimhmxg^/ttfmr iuBction or i ^ u t t I M 
£ztMi t±fmr utttftz- •tiPMn* Tht |H»t«a<itM concantamtieii jmigtt of 
0«S to i « l j^H* ^ gieuftA if«t«r saHpift* i« ususily fimn4 in 
milB and imst i^xobi^ijf tlw tii#i potais&tai ew^mntB of r i w r 
iMit«r eooXtf net iiil!iiwiie«l this c«iic«ii%iiitiMi lanrttl* Tfm 
HiS^ potawiwi eontanta ia •itif aca witajr liay b« tha zaault of 
Wkm potaaaium caa|>oiinda diac^axgad fxom p^pmw Mi^ 3ji« flia 
ceaulta mm aiaanairisad in %ililo»34« 
MaxiMiai MinimiM 
aizfaea wator S ( i i h t ( i i ) •<8.S1 
tiound watwr 7 0 | } i ( t )# 3<f) 
Tha caJUiiiai contanta in gio^id and aWEf aea imtor ava ijn 
tha ranva of U to $0 and U§ to 70 upai. ;roi|pa<3tiiraXy«(rio-l9>« 
Tha waata diaahajrva aai^ l^ oa hava tha iiaxiniiia ooleim contanta 
of 70 pfim» Tho gxound notoir ealeiiai c^mtanta axo noarly tha 
aaaia aa ai^aetod fzoM aolubla ealeitai cfmt«nt in tha gxound 
wator* On th« o l ^ r hand folativaXy hisfti ealolm eantonta of 
auxf aco mm pmBwrnkXy duo to cal^eiiai aadta pxaaaiit in l^a 
mate diachaffftd ixom tha |>a|MiJr rniXl* 












•t <\j iMi'WwiiTMi.it'irawwiMawaaa*!^ 
103 
mueimmt wit«r i(i7)# 7(70) 3(lt) 
Qioiina vmtmw i to 9 (SO) litl) 
4» not diffor MHI^ * fho eoROoiMtSfttioii mi9» of flocituBd «i(l 
««ff«e« wmtmrB i io in bvtwmMi i»l ppit ARA 31 ppai* fit* 10* Xt 
iMiy bo ooaoJLudftd th«t wooto dioeHot^ ndi oithor ^ not hovo 
oay MognosiiM contonto also i t oonlA not oiff^if ieoatiif dioimt 
1 ^ aopciooiiai ioroi of imrfMw noton* Zt oan bo oiMii|^ |,i£iod 
by tbo foot tiiot diocfhoxgo £«oo sX^ms wotor ooflipJLo (i) hoo 
• mgptooitia cocusontxotion of S2 fpn ofpiiiiot 0 iMaciiMOi concontxotioii 
of 38 i»p« ^ooxvod in i^ uxo ffootoo (oMipioo $ amd 7}« mm <3«w» 
ooeeontimtien of Mognooiiini i s oii^itiy hi#ior tbon ouzf oco 
wotox* but i s not hi^wr than th» Hg eontont uanoliy found 
in tlio ooil» Tho loooito 010 otnoiiovLaod in tho a^bio^ OOO^ IX 
indicato ^ « eooottttiration of iwignooitM in both ausfaeo and 
fEoond nator aamiiJloa* 
Tabl»^X3CyiIt..^yoy4y c^tofitjy |fi, p^pujy^  anj pyj^jpf yitogy(in PBm> 
•lurfaeo wator 7(20) % to S*f (13) 
flsound wator l(3i) 3(i3) 
104 
«»iitwit0 C tftngtf 103 t o iS7 ) tludi th« ipnound iMttoar mM»l.«« 
|E«iiflP 9S t0 113} • 8«apl«« i awl 7 «oiifeidLftiiifi p\tm wmw^ 
l^scliMrfi h«re i^« Muclmn d i l o f i i * oon^nt* la «flml« Mo* 10 
• e 197 »pn ««»iii«fc 101 f ouBMl ift diMliaiiii fmm ttrojr tmt«r 
(•«ii|»lo i l r i f • 31* ¥ti» fltOoirite omttnto oC a U «iio«iii iNitftr 
•mplAs mwot neariy the • « • • Cfi~9ti iKCi^t t lwt ^ ••i ipls 
I iihieh liM 113 HHK e< ehloviit* tim l«t«jr i t ft hm4 pmm 
•awpls eoU«ct« i not fur fmw the p»infc iih»i» w«9t* iitchftif* 
•Atom ^ « aMin giwmt %m%mt stinMn* i t NMIUI that th«j?« i « « 
^ ( o a g poss ib i l i t y of poatofttlon of (dilefldt loiio Mmm thv 
xtvojT Into oii^HMil ifotoy im tho elvlxiity of th» iiooto aioehocfii/ 
»kvor |iBtttl«n« Yho wosto lUUMhtue^ i l o eivrloiii^y oaxiehoA I s 
shlorldts* Tho xooulto oio oiraaoilood to Tiailo«aOiyX32» 
MUCIMUR mnlflMH 
i iuf AGO liotor S 6 7(13«} iClOi) 
tieouBd if«to» 3C112) M i oMvlMi omspt 
3{9i to m) 
fftt^, iiti'iaifo.t Slneo tho eoloiw «nd c*ilovlA» oonttnto of 
•liief oco notor sinvloo oxo Mich hl9hor than tho ^lemmA ««tor 
OiMploo <ooo f 101 md tiMo 39} «ii4 tho Nofpoolmi oontwtto 
ojco of tho sono ocdor It i s not ouvpirioiiiflf thot tho totol«hox4HSSs 
10 
of mwBtmm Mfttsir i s tiiiiJKar than of gxmmA mt«r« impios 
S tfiA 7 containing piuro wiatci llisetuucvo h«ro ^lo lti{||io»t 
totftl h«»kioso oontonta (300 pgrn} mad tho wooto 4iocluurii» 
fzoo iiotor hMi tho ioiMist total hax^ dlittaa ooataot (aaaitii §• 
lOi p^}» Thm total luur^ kMMS of ausfaoa ustor daesoaoea aa 
ttw diatanca of tha jrivoir natair atraan iiiei«aaea izon tha 
waattt diachacgi/rivar atioan inezttaaoa* Tha haeaaaos iavai 
of gxwmd water «]lao teexaaaaa aa tha diatance of eollaetiori 
IKiint inejpaaaas f vaai va^ta diaeha»«» rivax* ati«aM JiaatiAwi* 
fam thaaa obaavrationa i t may h* csoneludad lliat cNfoiulI 
affact of Ca**^ *^ Mg*^* (^ l*** •tc« pcaaant in waata diaidviffa 
ia an ineivaaa in haidnaaa iaval of at& aoii watair* f ^ la<<<XXSX» 
aiamariaao tha laaulta of tha abcira obaaxvationa« 
CiAnpM) 
ftMciwuM MiniaMMi 
fcirfacNi uator S»? <2I0) «(t i2) 
Ocound wfttar 3(102) U3«»0 
ifflf I fha pK nuigaa of the surfaea and gproiiiid wator oaaiiXaa 
ax« 6*8 to i«2 and 7 to d*8 laspoctiiraiy. fhita tha pH 
ranga of tha water Siiapla l i a iM a aMaiX ranga of naajri|r 
log 
iMnitral (7.3) to f««b3Ly b«sie (8,S}» Vli« •vucfaee wfttar 
i«^ple» • « • iiot« acidic than ths giounA Wfttttr Mi|piaB» A 
waflttt €»»• riv«r w«t«r MnpU <ll»«i) H M th* pH o£ 8*3 «9ftiii«t 
« pH o£ i«8 cbs»xv«d «t th« %««%• dUjehfti9»/iri'Vtti' stsiin 
Jwictioii (7ig» 23} • This indiisatM th* miOic Mit im ell 
wmmtm divehaxfp iiiit«ir •€£iiimt €f«Mi the p^^t iUUti* V IM AIAI 
•o i i wfttttx hft« • pH mngtt ol 7«i to 8*8 with MaxiiMM ia tha 
•ai^lcii S(0«6) and 8(8»8}« tha coiiaetieA pointa t£ thaaa 
aaiapiaa mm 4 to i loi txom tha Junetien imata dianhasft lAiic^ 
UnMurad th<^  nosnal diaaolvad at oxjfgmn XmrmX ( li«4} aignif ieantljr* 
fha diaaoivad mcfgtn eontant of gnuuid watar aai^iaa ara naasiy 
•e tha aaiM oxdar i 13*8 to 14«4 } and psaaunably thavo ia no 
af f act o£ xaXaaM of waata diachas^a In rivar atxaaii on tha 
aid9 aoii Matar piaaant in naaxl^ axaa* 
Tha laauita am ataaiarisad in TtjaXmmiOQC 
tabia-oesoct- fH ^ tha a i i f f t^ »Bd <iyguifid i f f^y »^qr|ftf 
Maximn MiniMiai 
•ttxfaca aatar i ( 8»2) S«S<i«8) 
Onmnd watar 4(8,6)«S(8«8) 2i%%) 
IOIft*'5k"'.l 
MaxiiMM ftiwiaw 
linHaid watair (oKytpn contanta c»£ tha initar aaapiaa 
axa naavly tha aanat i3«8«.|4»4} 
Sttifaca iiatar 3«i(ii«4) S#t(l«4) 
c 
5 ^ 















^OKfofr* ¥h* eappmr contwits o£ surfac* imtiir mv^l^B mxm 
•igBi£ieaiit|,y hi#i«r than those of gxound w«tttr •ai^plas* 
Th« copper concentratioii in gsountf iratiKr and suutfao* water 
reage frooi 0.1 » 0.S3 ana 0«S5 « 1*06 reapeetlveJty* fha copper 
contents o£ paper MiXl wsate discharge ef£l,ia«fit are in the 
range of i to i«Of against 0*SS for a s«{i«»3ie containing waste 
discharge free river water (Fig*«*>23). At the waste disehargiv^ 
river stream Junction the concentration is ivO All the surface 
water saspies conta^biing waste discharge and colleetea within 
i-2 km from the Junction containing copper in the range 0.9 to 
i*0 i^ pai* 8aaple»9 %^ich contain water collected 9 len f ton 
Junction points have slii^tly XamiT copjier contsats (0«8I pmh 
Oround watar samples 1 to $ containing sid> soil water eollaeted 
fron points within 1 In radius from waste disehargi/rivajr 
water Junction have copper in the range of 0»7S*0*8S co in 
eoiqparison to a iiiniMiHR value of 0«3S obta^Lnad for a saai^ie 
<9} collected et aliout 91 km from the Junction, thus it nsy be 
concluded ^ a t the concwstration of copper in ground water 
saspies increases as the distance of the oolieetion points 
from the Junction deeraase* fhe figure also indicate relativei|f 
higher copper containing waste discharges fremdJitie pi^>er mill* 
fhe results are suaraarisea in fsbla*idOOCXIt 
los 
(in PPM) MuigB I 0«3S - UOi ppm 
mximm Ninintit 
S«l«, 7(UG«} 6(0.$S) 
0«tf, 3<0*63} 5 t# 9(0*3S} 
Th* iMiigAiHiM centttiit* o£ su«fa«ii wator u * •ignifieantXir 
hi0i«r (Mnxf l»)7« niniMiM f 0*84) thwi gxound witttr ( Naxi 0.85<* 
NinljMM 0«37 )• 7h« MUigsiMM contftnt o£ pum imtcr tfi«chftjrtg» 
i s in the rang* of (i«3 to 1*97 } against a eonccntxmtioB oC 
0*63 found in iiatar fz*a iiatar aaai*!* ( fig* 2S )» tliia i» an 
iaciic«tioa of tha tmata diaeharf* containing high ooneantration 
of Nanganaa eonpounda* Ma thtia obiazve a O.SS Nanganaaa iiiait 
for ifaata diaohargo frae rivor watar aanpiaa eoilactad irithin 
1 km radiua of tho Junetian points ara« homnrair* affoetad by h i ^ 
MR eontant* of poXlutad uotar and hava a Mn iaval of o«8 ppM 
(t«bia.4QCXZZI)« 
Tiiblo-OCXXinf. lia eentanta of awrfaca and Orowd watar aapilaa (in ip«) 
Ranga t 0«i7 « 1»I7 pp« 
Maxiaun Minimit 
Sitzface tiatar i(i«37) i*3(0.7) 
Onaund Itetar 3(8«S) 7«»(0,37) 
o ?> > 






The li«ad conc«ittratioii i n •ur£«e« watar i s a b n o n w l l y 
h l t ^ r (O.S - 1«3S)* Ivan tha 9n»ttii4 water aaapXea hanra l a a d 
cancantxatioD (0*S -O.tfS) t o tha hi | |har a i d a ( 9Xg» t4 )« Tha 
i#asta d i a c h a r ^ watar a f f l i i ea ta aaiBp>3,«a < no* S and 0 h«tm 
Huucl'aum l e a d concantxation xanga at UZ§ ppm coqpaxvd t o 0«7 ppn 
obterved fxom waata f t e a r l v a r natar atraam and f o r i iatar aaapl*« 
(110-9) coXXaetad about f IM f XDn the waste d ischaivk/ ir lvar water 
jimctioii* 
Thtt xaaeon behind valaitiTeXy higher conoantcatioR of 
le«4 in gsound water aaN|>lta for or near fxon the diaeharga 
aita require further ixivaatiQations but undoi^tedly the waste 
diecharge affluent era enriched in lead eeapotrndt <TabiaMXX)CZV) 
Taia«-xxxiVi- ^ i ^ 9y>tan^ yf fy t fye yid qfyvR^ yftef ^mflU^^ PVm) 
MBxifMM M i n i w y 
aurCace water $,fiUU} i,9(0»7) 
Groand water 3,S«((0,iS) i<0«i) 
hmtm 
around and Surf aea waters contain LithiuM in Moderately 
h i ^ concentrationt (0«2d « 0*43} and < 0*14 <-0»JS )• The 
aurface water aa^plee have higher Z*i coacantratien thou Qioiind 
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0»48 ppn ccn^arBd to 0,28 in %«•%• igm» %m%«K (si|^i« #} mad 0*41 
«te thm wft«t« di0eherg»/riv«r iciLter stiwan Jimctleii ( Fig* 34) 
Ths III coiic«iitr«tioti decrMMs MI th« di«t«iic« of tht eoiloetion 
point fxom the JuDttten inexeaw ( T«blo«XXX!ir)« I t i* •is«nti«i 
to 9n8ux« Kli»ther mxf td cQf^ >eand i s nwmA during piq;»*r 
mignufaeturing pxocoss 
•ra«>lo«X»Ort« ^ t h ^ ^ coyitopt« «|f, su f f t^ m^ gffjW^^  wtt»y itjaiplfi 
( in ppn } 
itexinuB Hininui 
Stisfacs watttr S,7(4«8) 4(e2«8) 
Gcound Mfttar 9(i»3} 8(2*3) 
liflliyb^omffit 
%• MoiylidRnun cont«nt» of grotmd i«t«r «r« tliioit of 
of tho YftiuM (0«33 «* 0*28} but thtt ciivfaco wstor asHiplos h«v« 
ecn|)armtivoiy hi^i Mo eontont* (0*28 - OnS)* !rh« pvxe wosto 
effluent (saaplo S and 7} Havo 0*S ppn Mo tfhieh ia 3ioif*f«<! to 
0*38 at the jtsncticn of wiato diaahaK«p/riv»r watar atsaaM and 
ill tha wa«to f !«• rivar witar ttxmtm th« Ho concentration ia 
0*23 <rio* 29)* fhaaa leaiUta indieate that hi^i ooneentiation 
of No in waata diaeharga ineraaaa appraeialB l^y tha csoneantratioii 
of Mo in river water apaeially in tha iricinity of Junction poiii^ 
I l l 
(Myi vithin « r»ditw of I tai)* Vhm ivsuit »xm awmmrSMmA in 
Ksadmiii Minlwai 
Omund wktcr a l l th« swipi** hanr* n««rly the »«MI Hm ooiie»iit$atiM 
Attfiics >Mtttr S ,7(0 . i ) i#4«<»«(0.3«*0*30) 
2ifi£ 
Abnoxm^Xy hifih sine contoiits me* found in tho two swipftot 
(5 «nd 7) coiJLocted d inct ly £xon wftst« diachajrg^ %tfl*»mnt9 of pas>ov 
MiUf 17*4 find 13,2 ppD z«3^#etlvfiXy suspfisingly a l l tho other 
•ttisf ace water aaR^les contain eon|»arativ^y loi#est c^ncentxiition of 
Zinc (3.6»5*4}« rig-2S the Xoifast concentration «£ 3*6 ppa found i s 
waato diacherge free river ifatiar «af«ple (l&). In ground water «a.ii|>la0 
tho sine ccmtenta are nearly the am» (3*SM*e}> It ia «oll known 
th«t ainc coqpotmda are axtenaivaly used in ps^ar nanif aeturing 
therefore* hi^lt eoneantration of ainc in ^mAmx^B at fluent a txom 
nilXs ia not aitxpriaiiKr* hmtiirmr, i t Aa not d e a r why the concantrat|«ii 
of *inc ia lowered to an extent of 5*4 pp« at the waate diaCharga/rilrar 
%ratar jvncticn <rig«2S}« Tahie«XXXVXl2 aiannariaea the xeaulta of the 
•naXytieaX data« 
Tahia«oooorxzX4* girec contenta. of ..yarfaca a|Bd Grouad wyter aan|>lf,f 
(in Spa) 
Aangei 2*8 to 17.4 ppit 
112 
matiavm • •iflMSflMHi^mn 
Gzeuiid vfttsr 
5 0 7 , 4 ) , 7(13.2) «(2.S) 
AU thft saii^l«ft hair« ncMir^ y the •«IQC 
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liRtttr poUtstion studiM h«ve hum caxriaci out In th* 
inlustri«Jl belt in ttM Hindan river boiiiii in SttlmrBf^ itr dititriet* 
htstg^ mmlMir of industritts h«v0 navaiapttd in ^yi* •x»a* tioetliaentioiiing 
• » tho8« of the Saharnnpur district and tb« £act thct }!indG>n River 
And itji •ia>Jti^tori«a mrm thm chief souzeee of the immiclpnX witer 
&]^Xy» give m^p>le indicaticm of river poilutlcn end i to pottBihlm 
iii'jgecte on poiHiiation living in this area* A aaretemitie river water 
lioaiXution atudy has therefore been carried out by ehenic#lly enalyaing 
the water aanpies colieoted iron the dif f eient points of the river 
and txtxn other land water eources existing in the proJCiaity of tha 
river* 
'Stm water collected flomi diffemnt souec^ea wee anelj^sed for 
tdtal hardbeaa, alkali aietala ( He*, K* and Li* )# elicall^a aarth 
oeitals ( Ca** and iig**)* chloride and lainotr eleiaenta ( Cu, Zn, Mn, 
IPb# Ho* t*i )• The concentration of dissolved oicygen end pK of the 
water s«qplea were alao siaaatirad* 
!me hardness level of 100*200 ppm found in the sanples ia im 
tlM» pexxaisaibls limits of Z.C.M.fl < 300 ppm } and W.IUO. ( 100 • SOO 
ppn ) standards* Howevsr A»srican Hater woxics rscctgnended ao to 100 
ppm aa a desir#>le l init* M eiQ»ected the hardkieos of the water 
sitfiples esollected at the junctions c^ industrial discharga end the 
rixrer stxwaBi wee^  h i ^ e s t and the hanlness of of th® sa»pl« e^lleeted 
fialatively far sM&y tra» the junctions %fas loweat* file calcium wid 
^^ignesiun conomtimtions c^ water sanples era wall under ttMB pemis« 
sllile limits recoanMmded by iCmi and lff»H«0« for immicipal water supply* 
!!^ ii sania i s the oass for chloride concmitration in water wtiK^ ia well 
b^ow the pemissible liiaits. the pH v«luss of the water soioplss 
range from s l i ^ t l y acidic ( 6»S ) to sioderately basic < 9«0 )• I t 
wm fcAtnd that discharge of pollutant free water have high j ^ than 
the industrial disfsharge adtelMsd water* this indicates the acidic 
nature of industrial effluents* 
Tlie dissolved oxygen in water saofiles has a veiey wide conow* 
tmtion range 4*6 ppn to 14*2 ppoi* I t has been found that the paper 
^ 120 
pit^jc «iU aiadiMrgtt •nirifilwMS if»t*r has nucli iowMir ooocttKtmUon 
of diMoIved oKy0iB poMibly du* to th* gmifth of niejnooxgwniM • 
Zn ««n«na. th» nlnor olMint* &n thu iMtar MIVISS ti«r« 
much highor cono»iitmtioii tlwfi fwqitind by XCKK / MiO / or A.W.lf, 
7IM» eoDCftiitiiitioii of ^Hmwm •l,«Migitii mxm macAk h4f;|ti(iv in ifttt«r 
•aHpl«» coll«ot«d »t tli» JunetioA* of indavtrifti wist^ dlsdiAcg* 
oitd riwr «tj»«i and tht iMt«r veMpio* collcetad fxon oth«r aouzcM. 
¥htt eoiMSMitxmtiofi of ooppur v««i«9 fzoM 0«S * i«4 ppii tihich i» auoh 
MOM tliMi tiM pMnisalbift l i i^t Uid doim by XCMR and li.H.0, VtM 
piMpio coUoetod f ron tho xoooiiriiig mtd of induvtrial diMhMigs 
h«v« nmski higjbtjr coneonttAtion of <Mpp«r* rh\m th«x« i» « stzoiig 
•vldMOo of poUution da« to iroxy hi#i coneostntlon ^ eap9*r in 
v«ter* Also tho oopp*^ coiit«iit« of suxf ac« twtor SMpl** mxm 
•ignif ieantly hifiMr than tho0« ef gioiifid wator oaqplo** Hangamwi 
iraxloa fiM 0»3 to US pp«» ZCKR daaixabXa liaita for NR ia 0.1 nP 
«nd 0«S vffik i« the Maxiaam pomiaaibla Xialt, tlic^  ooooantratioii of 
Mb ( UVI PPM } im found to ba b i ^ r la watev aaivlaa eell»ct*d 
evon tha watar dlat^ iaffge raoaivlng xivar and ;|ttiictioii points* Aa 
wqpaetod Ma eontant of auxtaaa tfatar asa algnlf Ifiantiy h i ^ r than 
ipround %fatar» Tha mmimm eoneantcation of stac aXlowad %m S pffm 
by M*H«o« ¥ha water samplaa oo&laetad fxo« tha ivactiaiia of 
diaehargp and rivar attaaiaa hava nudi hlf^ lhar sine ooneaRtratlon 
{ 17*4 99«i )• 
Oeound and autff ^ d wateni t::otita.iLfL Xithuni ic M0dftret«ly hi|^ 
eoocantfatiaii 4*8 ft 3«l pgm* ¥ha auxCaca Mitar sa^^laa hava hi^iar 
X4 (4,8) ooRoantxmtlon than gxoimd watar aaai^aa ( l.S ) , Tha l<aad 
cancantratHQB In luxf «oa natar la abnoxnaSly high US* Bvaii tha 
gnxsid Mtar sanplea hav* laad eoneantxmtlona to tha hi#i»r slda 
( .45 )« rtm rmtmxi bahlnd ralatlwly higher eoncaatntloii of Itai 
la ground water aai^es for or naar f xt« tha diacharga alta i«qtill» 
furthar Inraatlgitlan. Wia Molybdanum contants < 0.2 • 0.8 ) of 
gjBound Matar ara alaoat of tha mm veXuoi but the •ucf aoa witty 
mm^Xw hava coeparatlvaiy high Mo ( 0,5 ) contaata. fha nault 
Indlcata that h l ^ conoantratlon of Mo < 0,5 ) m ^m0t^ dlacharot 
^ a » a ^ ^ W , « 4 ^ y ^ conoantratlon of Mo in rlvor imtar 
UPtclaUy In tha irlclnlty of jimetloo polnta. 
^ 12] 
fh» d»tail.«4 «ii«ly»i« of Wftter collcctaA tgtm Hitxdon ani 
i t« iMtfin indicfttcf tha« Industries did not hav« any noKioas «ffacts 
on til* MMS paxMi»t«n« ror axwipl* the haxdn««« coBc«ntnitl«ii ot 
^••-f and Mg**, nm^$ K*^ , Ci* and pM of th« *mt«r i s iiall under 
p»£xdssibl« l in l t , rvcoNiiiendttd by diffajDMit public iMAltli apmeiss. 
HoiMvcr the water aenpXe inveriebly contain aaich hitpiar eoneantim* 
tion aC Cu# Mb* Ha# Sftt Ma* «te»# than thoaa reccwittnded by ZCMIl# 
lf«H«0 and A.K.W.A. 
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